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The OKIMATE COLOR 


The first affordable 
color printers! 

The new OKIMATE Personal Color 
Printers are breaking through in flying 
colors. They're the first low cost personal 
printers that let you print in rainbows of 
dazzling colors. 

Now your computer can take on new 
meaning. Because the OKIMATE Printers 
can bring the information on your screen 
to life. In brilliant colors. And for very 
little green. 

Fully equipped for reading, 
writing and rithmetic. 

The OKIMATE word processing capability 
delivers crisp, clean business letters, term 



emphasize. So you and your information 
really stand out. 

Easy to learn. Easier to use. 


"Learn-to-Print" software packages come 
with your OKIMATE Printers to show you 
how to start printing. In fact, the OKIMATES 
come with everything you need for color 
printing. Including a data cable, interface 
board, color ribbon, black ribbon and 


“color screen print" program on diskette. 
Now you're set. 

lust plug your new OKIMATE 
Printer into your computer 
with the PLUG 'N PRINT 
package*. And print. 

It's that easy. In 
minutes you'll 
be printing 
everything from 
financial reports 
to souffle recipes. 

Home budgets to 
original drawings. In 
rainbows of brilliant 
colors. 

Built and backed by 
the reliability leader. 

The new OKIMATE Personal Printers are 
the latest example of Okidata's technolog¬ 
ical craftsmanship. Built with the same 




I ’N PRINT packages available separa 





CUR IS HERB 

PRINTERS have arrived. 



The OKIMATE 10 


OKIMATE offers you 
a colorful choice. 

The OKIMATE 10. 

Color that brings your computer to life. 

The OKIMATE 10 Personal Color Printer 
prints in over 36 dazzling colors. It's com¬ 
pletely compatible with your Atari® and 
Commodore® personal computers. Comes 
with a 9 element printhead. And prints a 
speedy 240 words per minute. For crisp, 
clean letters, reports, and homework. All 
this and beautiful color for about $200. 
Available wherever Atari and Commodore 
computers are sold. 



The OKIMATE 20 


The OKIMATE 20. 

The color printer that’s all business. 

The OKIMATE 20 Personal Color Printer is 
here to dazzle everyone. With the vibrant 
impact of over 100 sizzling colors. A 24 ele¬ 
ment printhead that delivers letter quality 
characters. And the ability to print 270 
words a minute for reports, financial state¬ 
ments and letters. It's completely compat¬ 
ible with IBM® PC and PCjr. And for all you 
Apple owners, the OKIMATE 20 works 
wonders with the HE® the IIC® and the 
Macintosh® It's affordable color printing 
for under $268. Available at computer 
dealers everywhere. 
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Gone are the glory days 
for Apple. Because Europe’s 
most successful business com¬ 
puter company is now doing 
business in America. 

Introducing Apricot. A 
full line of computers specifi¬ 
cally designed for business. 

Not adapted to it. 


In fact, the facts speak 
for themselves. 

Apricots are elegant and 
compact, true 16-bit comput¬ 
ers. They employ the MS-DOS 
operating system, and a mini¬ 
mum of 256K memory. One of 
our models, the Apricot Xi, 
boasts an incredible 1 Mega¬ 


byte of memory, and features a 
Winchester hard disk with 20 
Megabytes of storage. We also 
have models that feature 
speech recognition, full-size 
LCD, and icon driven menus. 

In addition, you have a 
choice between 9" or 12" b/w 
or 10" color monitors. All of 



which have a higher screen 
resolution than Apple. 

And as if all that weren’t 
enough, all of our models can 
be networked from the moment 
you take them out of the box. 
They’re also capable of run¬ 
ning thousands of business 
software programs like Lotus’" 


pfs? and d-Base HirSpecially 
written for Apricot on 3!/2 
inch disks. 

Now, how do you like 
them Apricots? 

Apricot, Inc., 3375 
Scott Blvd., Santa Clara, CA 
95054. Call 800-227-6703,or 
in California 800-632-7979. 



apricot 

-i-We’re changing how 
American business does business. 



AMAZING MLSY 

NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353 
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EDITORS NOTES 


With this issue, COMPUTE! has a new 
look. Several adjustments to the 
way we put together the magazine 
have been made in the past few 
months, and this issue implements a 
process which started—on the 
drawing boards—last year. 

The personal computer market¬ 
place is maturing and currently 
pausing for breath after several fre¬ 
netic years in the early 1980s. Many 
manufacturers, and many computer 
magazines, have retired from the 
scene. There are approximately one- 
fifth as many hardware and soft¬ 
ware companies today as there were 
a year ago. 

For magazine publishers, this 
greatly diminished universe of ad¬ 
vertisers represents a challenge. 
Fewer ads necessarily mean fewer 
pages. 

While there are dozens of pop¬ 
ular magazines like High Fidelity 
and Science Digest which have stabi¬ 
lized over the years at fewer pages 
than COMPUTE! currently prints, 
there are some economies which we 
must now effect. In a nutshell, we 
want to continue to bring our read¬ 
ers an equivalent amount of infor¬ 
mation in a smaller package every 
month. 

Fortunately, there are several 
ways to seek painless concision. The 
first thing we looked at was the size 
of our typeface, the "point size." 


COMPUTE! has always printed larger 
characters than is traditional for 
magazines of its class and audience. 
It may not be too easy to detect, but 
with this issue we have slightly re¬ 
duced the type by one point in most 
of the magazine (one point equals 
1/72 inch). "Reviews," "Readers' 
Feedback," and the "News & Prod¬ 
ucts" sections have been reduced by 
two points. These are gentle reduc¬ 
tions and bring computers type in 
line with most other popular 
magazines. 

will be no decrease in readability, 
this change results in an average of 
10 to 15 percent more information 
per page. 

To maintain the ease with 
which COMPUTE! can be read, we 
have made additional changes to 
our layout. For one thing, we have 
gone to a primarily three-column 
format, replacing our previous two- 
column design. Program listings, 
too, have changed from two- to 
three-column format. Aside from 
contributing more words per page 
while still maintaining easy read¬ 
ability, these adjustments give our 
design staff greater flexibility to cre¬ 
ate layouts with more variety and 
eye appeal. 


Finally, we have requested that 
our columnists write within one- or 
two-page limits each month. With 
the more economical type size and 
page layout, they will be able to 
deliver excellent information each 
month in less space. Ultimately, that 
frees the editors to increase the vari¬ 
ety and content of COMPUTE!. 

In a not entirely unrelated de¬ 
velopment, Philip Nelson has ac¬ 
cepted the position of assistant 
editor of COMPUTE!. Philip has been 
on our staff as assistant technical 
editor for six months and has proven 
to be an excellent, careful editor and 
a fine writer as well. 

We feel that these changes to 
COMPUTE! are both necessary and 
positive. These adjustments will 
allow us to continue to bring you the 
greatest number of high quality arti¬ 
cles and programs in the years to 


Senior Editor 



Educational Software 
That Works: 


Spell It! 

■■ spell expertly 1000 of tne most misspelled 

1 words. Learn the spelling rules. Improve 

■ ■ with 4 exciting activities, including a 

JbMTO 0 captivating arcade game! Add your own 

£ j 4 

Math. Blaster! 

Master addition, subtraction, multiplication, 
jgg«y ^ «| division, fractions, decimals and percentages 

«° iJl or n 
iflablit 'EXEST"*'**'* 

ages 6-12/2 disks: $4995 

mb 

Word Attack! 

-Sp * mm mm Add 675 new words to your vocabulary - 

.*Qr IWi with precise definitions and sentences 

Ammm demonstrating usage. Build your skills with 

mama III II. 4 fun-filled activities, including an arcade 

W W WM game! Add your own words. 

E 

Speed Header II 

increase your reading speed and Improve 
■■ comprehension! Six exercises designed by 

mm mm mtM reading specialists vastly improve your 

» m~ u| reading skills. Chart your own progress with 

A 35 reading selections and comprehension 

■B W quizzes. Add your own reading materials. 

high school, college & adult / 2 disks: $69.95 


The Davidson 

Best Seller Tradition. 

For your Apple, IBM or Commodore 64. 

For more Information call: (800) 556-6141 
in California call: (213) 373-9473 

Davidson Davidsons, Associates, inc. 

l-SW-VlVlDUn. 6069croveoak Place #12 

V J 









































































JWgr 

^ "The Hot 



The Hottest 
New Game In Town' 



Trivia Fever is absolutely unique — it's the only software entertain¬ 
ment package that can be enjoyed with or without a home com¬ 
puter! When played on your home computer, Trivia Fever is a 
refreshing alternative to all those shoot'em up games. An elected 
"Master of the Game" uses the computer to randomly select sub¬ 
ject categories, handicap players, generate questions and answers, 
keep score automatically, and more! Instructive by its very nature, 
Trivia Fever can be enjoyed by up to 8 individuals or teams. And 
when played without a computer. Trivia Fever has all the best fea¬ 
tures of the "popular" trivia games plus more — all without the 
cumbersome board, cards, and little game pieces. You can play in a 
car, on vacation, anytime, anywhere! And Trivia Fever is by far the 
best Trivia game available anywhere. Here's why: 


Trivia Fever offers thousands of challenging questions in 7 inter- 

-*-gories, so there's something for everyone. Each category 

ns with 3 lev- 


What's more, Trivia Fever 
allows players to HANDI¬ 
CAP all those so-called 
"trivia experts" three dif¬ 
ferent ways, giving every- 



Trivia Fever is unique, entertaining, educational, and most of all 
FUN. And at $39.95, Trivia Fever is destined to quickly become the 
best selling software entertainment package of all time. There's 
even a $5 rebate available to any non-computer users who return 
the computer diskette. 


Trivia Fever can be enjoyed on the Commodore 64, IBM PC & PCjr 
and compatibles, Apple II series, and others. So don't delay. Catch 
Trivia Fever at your favorite software retailer today! 


At $39.95, Trivia Fever comes complete with Question 
and Answer Book, Category Selector, and Tally Sheets to 
be used when played without a computer. 


all 617-444-5224, or write to: 


APSI 


P.O.Box 533 
Needham, MA 02194 




READERS’ FEEDRACK 


The Editors and Readers of COMPUTE! 


If you have any questions, comments, or 
suggestions you would like to see ad¬ 
dressed in this column, write to “Readers' 
Feedback,” compute!, P.O. Box 5406, 
Greensboro, NC 27403. Due to the volume 



Closing The Quality Gap 

I thought letter quality was a term used 
to describe typewriters or daisywheel 

matrix printers claiming to be letter 
quality. How is this possible? 

Perhaps you're reading too much into the 
term letter quality. It simply means "good 
enough to use in a business letter." Print¬ 
ing of this quality has traditionally been 
equated with daisywheel printers, which 
create crisp, solid images by striking an 
inked ribbon with little character-shaped 
hammers, just like a typewriter. 

Dot-matrix printers use a different 
technique, forming each character out of 
many tiny dots. The printhead contains 
several small pins which can be individ¬ 
ually fired, pressing the ribbon against the 
paper to make a dot. As the printhead 
moves across the paper, the pins are rapid¬ 
ly fired in various combinations to form 
different characters. 

Early dot-matrix printers left notice¬ 
able gaps between the character dots, giv¬ 
ing the print a grainy appearance. As 
dot-matrix technology has improved, these 
gaps have been all but eliminated, produc¬ 
ing print of much higher quality. 

One way to improve print quality is to 
double-strike each character. Printing a 
character twice in the same spot puts more 
ink in each dot; since the dots are darker 
(and a little fatter), the print looks better. 
Enhanced printing also double-strikes 
each character, but offsets the printhead 
very slightly (less than a dot's width) before 
printing the character a second time. This 
fills in much of the space between dots. 


dots don't fit neatly together, dot-matrix 
characters tend to have wavy edges, even 
in enhanced printing modes. To give the 
characters crisper edges and further allevi¬ 
ate the gap problem, some manufacturers 
have switched to pins with a squarer cross 
section. However, you can obtain high 
quality print from a machine that uses 
round pins: The Apple Imagewriter is one 

By looking closely, you can still dis¬ 
tinguish the best dot-matrix print from so- 
called letter-quality print. A letter 
produced with a Macintosh and an Apple 
Imagewriter doesn't look exactly the same 
as one typed on an IBM Selectric. But 
that's not to say it doesn't look good 
enough for “serious" use. Some people 
would say that the Macintosh-generated 
letter looks more impressive than one done 

The fact is that many people are al¬ 
ready using dot-matrix printers for busi- 
ness correspondence. Judged by that 
practical standard, the better dot-matrix 

chines. If you're thinking of purchasing a 
printer, see "How to Buy the Right Print¬ 
er" elsewhere in this issue. 


Runaway IBM Keys 

My new PCjr is great except for one 
irritating feature. When I rest my finger 
on a key, the computer prints a long line 
of identical letters. When I press the 
backspace key to erase the extra letters, 
it repeats, too. How can I stop this re¬ 
peating feature, or at least slow it down? 

Peter Gliewell 
You can find the answer to this and many 
other questions about IBM Personal Com¬ 
puters in the new book from COMPUTE! 
Publications, Mapping the IBM PC and 
PCjr by Russ Davies. Most microcomput¬ 
ers supply a repeating function for only a 
few editing keys such as the cursor controls 
or space bar. The PCjr has what IBM calls 
a typamatic keyboard: Nearly every key 
repeats when you hold it down. (The'ex¬ 
ceptions are keys such as Enter, which you 

Depending on your tastes, the typa- 


or eliminates your PCjr's typamatic 
function: 



The typamatic function uses two dif¬ 
ferent time delays. There is a short initial 
delay between the time you first press a key 
and the time it begins to repeat. After 
repeating begins, there is another slight 
delay between each repetition. The pro¬ 
gram lets you adjust either or both of these 
delays. Note that the typamatic function 
affects the entire keyboard: If you turn it 
off, none of the keys—including the space 
bar and cursor controls—will repeat. 


Commodore Disk Patterns 

I have just finished reading your article 
about pattern matching on the Commo¬ 
dore disk drive. In the last paragraph of 
the section labeled "New Patterns," you 
talk about loading just the disk title, its 
ID, and the number of blocks free from 
the directory. Your suggestion is to use a 

0 :#$&!%. rhave^ound aiTeasierway : 
Instead of the usual command LOAD 
"$",8, use LOAD "$$",8. On a disk with 
a large number of programs, you cannot 
use this twice in a row or you'll get a 
FILE NOT FOUND ERROR. If you load 
the directory normally (LOAD"$",8) 
after using LOAD"$$",8 you may use 
the latter command again. 

George Sherman, Jr. 
You've stumbled across a curious aspect of 









.Maxell Gold 
The floppy disk 
that makes 
Commodore 
more commanding, 
Apples crisper 
and gives IBM PC 
a higher IQ. 


Smart move, buying a computer. 
To be sure your computer doesn’t under¬ 
achieve, put it on the Gold Standard. 
Maxell. An industry leader in error-free 
performance. There’s a Maxell Gold 
Standard floppy disk for virtually every 
computer made. Each comes backed by 
a lifetime warranty. Maxell. To keep your 
computing at the top of the class. 


maxell 

IT’S WORTH IT 


ica, 60 Oxford Drive, Moonachie, N.J. 





First: "$" is a legitimate filename. Try 
writing a short program and then saving it 
with SAVE "0:$",8. No problem; the file 
will save without any errors. You'll find it 
in the directory, but note that WAD "$",8 
brings in the directory, not the program. 
But you can still get the program with 
WAD "0:$",8. 

Second: You may pattern-match with¬ 
out using the drive designator, although 
this will give you trouble. If you load a 
directory with WAD "$P*",8, you will get 
all files starting with the letter P. It's much 
better to command WAD "$0:P*”,8, 
which specifies the drive number. The rea¬ 
son for this is odd, and relates to the fact 
that the 1541 DOS (Disk Operating Sys¬ 
tem) software was developed from that 
found in Commodore's older 4040 dual¬ 
drive unit. Single-slot Commodore drives 
don't know that they are single; they sus- 


somewhere (drive 1, which doesn't exist). 
So if you use type WAD "$P*",8, the disk 
drive will correctly get the directory from 
drive 0, and then try for a directory from 
xistent drive V. It won’t get it, of 
<e, but it's left in "drive 1 mode," and 
ext job it gets without a drive specifi- 


Thus, if you enter WAD "$P*",8 
again, the unit will go to drive 1, find no 
directory, and report FILE NOT FOUND. 
This won't happen if you command WAD 
"$0:P*",8 since drive 0 is forced. 

Let's put these two together. When 
you type WAD "$$",8 you are really tell¬ 
ing the computer to look for a file with a 

you'll get only the disk header and block 
count; but if you saved a file with that 
name as suggested above, you'll see it in 
the directory. 


Illogical Apple Logic? 

In the August 1984 issue of compute'., 
the ANDing and ORing of numbers was 
explained in the Readers' Feedback sec¬ 
tion. I tried doing some of the examples 
on my Apple He but I never got the 
result I expected. For instance, I POKEd 
the number 15 into location 7, then 
typed POKE 7,PEEK(7) OR 240. When I 
checked location 7 by typing PRINT 
PEEK(7), the result was 1. This also hap¬ 
pened when I tried to AND a number. 
Why is this happening? 

Michael Kurtz 


PRlN^l^OR 6 )^ gives ^the^resuU^SS. 
However, Apple (and Atari) computers 
have a different way of doing the logical 
operations AND and OR. 

Instead of doing a separate AND or 
OR for each bit of the two numbers, Apples 
do only one logical operation, treating each 
of the numbers as a single logical value. A 
number whose value is zero is considered 


logically false. Any other value is treated 

The result of an OR operation is 0 
only if both of the numbers are 0. An AND 
operation gives a result of 1, meaning true, 
if neither of the numbers is 0. Apple's 
representation for true is also unusual. 
Most computers use —lto represent a true 
value, but Apple has chosen to use 1. 

None of this is important in the situa¬ 
tion where logical operators are used the 
most, conditional statements such as: 

10 IF A<B AND A<C THEN PRINT "A 

Here, the Apple behaves the same as 
any other computer. The difference matters 
only if you want to operate on individual 
bits of a variable or memory location. 


Atari Tape Tribulation 

I recently got an Assembler Editor car¬ 
tridge for my Atari 800. I tried out the 
example programs in the manual and 
followed Atari's instructions on entering 
source code and assembling to cassette 
using ASM„#C:. After replacing the As¬ 
sembler Editor cartridge with BASIC, I 

language program with CLOAD as spec¬ 
ified. I tried several things such as 
—**-*--. worked. When 
i, I always got 0. 



i a BASIC program. How- 
‘ .. l o read machine 


CWAD, ENTER, or any simple A 
BASIC command to read machine languag 
from tape. Your alternative is actually th> 


guage n 

ever, tf * - ■, 

language object files produce 
sembler Editor. Unfortunately, when as¬ 
sembling to cassette the tape keeps going 
during the first pass of the assembly, creat¬ 
ing an excessively long leader tone. This 
makes the tape quite difficult to read. 

Instead of assembling directly to tape, 
assemble to memory and use the command 
SAVE #C:<start,end (where start and 
end correspond to the hexadecimal start¬ 
ing and ending addresses of your program). 
This will save the object code from memory 

.. In BASIC, you or - 

program . . - J 


m to read and POKE the ta\ 


gram 






object file if you change the device specifi- 

filename. Beware of loading ML programs 
that would overwrite the BASIC program. 


1540 Disk Drives With A 64 

I had a VIC-20 with a 1540 disk drive. 
Recently I decided to buy the Commo¬ 
dore 64. This leaves me with a big prob¬ 
lem, which I hope you can help me with. 
Will the 1540 work with the 64? So far I 
haven't been able to get it to work. 

The best long-term solution is to see if your 
dealer can get you an upgrade ROM chip 
that will convert your 1540 to a 1541. 

In the meantime, you should be able 
to save to disk without trouble. To load, 

communications: 

Instead of typing LOAD "file¬ 
name'',8 to bring a program into the 64, 
type POKE 53265,43: LOAD "file¬ 
name",8. The screen will go blank, but the 
file should load correctly. When everything 
stops, type POKE 53265,27 (you'll have 
to do this without being able to see what 
you're typing) and the screen will return to 
normal. 

The problem arises because the 64 is 
not able to transfer data to and from the 
drive as fast as the VIC-20 can. The 64 is 
slower because more time is required to 
maintain its 1000-character video display, 
as opposed to the VIC's 506-character dis¬ 
play. When its screen is blank, the 64 

and loading can proceed without timing 
difficulties. 


Garbage Collection And 
Backups 

I have seen several references to "gar¬ 
bage collection" in connection with the 
operation of the Commodore 64, but I 

connection with operation of the Apple, 
Atari, or IBM computers. Is the garbage 
collection routine peculiar to the Com¬ 



er. Does this command also not reside in 
DOS on the 64? 

Pat O'Neil 

The mysterious-looking term garbage col¬ 
lection has to do with strings. Strings are 
tricky for a computer to handle. The com- 

ory for all the strings declared in a 
program. The length of a string can change 
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Transform 
your C-64™ 
into a powerful, 
serious business 
computer with these 
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Howto avoid paying, your bills. 

A. J J by Alan Greenspan 



“The other da55 a prominent politician 
in the executive branch of our government phoned 
me up. 

‘Alan’, he said to me,‘the budget is a mess.’ 

‘No joke^ I said. 

‘Not that budget^ the prominent politician 
continued. ‘My budget. My checking’s overdrawn. 

They’re threatening to disconnect my phones. I even With software programs like The Home Accountant™ 


by Alan Greenspan 

Everyone has to pay their bills, 
and nobody likes to do it. 

You can keep file folders full of bills, 
drawers stuffed with grocery receipts, 
envelopes brimming with cancelled 
checks, and at the end of the month, 
it still takes hours to figure out just 
where your money has gone. Not to 
mention how long it takes to straight¬ 
en things out at the end of the year. 

Well, after years of financial 
consulting, I’ve discovered a way to 
avoid paying your bills: let an Apple®II 
Personal Computer pay them for you. 

There are severa l advantages to 
letting an Apple handle your finances. 
It will save you time. 

™ mm It will organize everything. 

It will tell you, at a glance, 
exactly what is going on with your money 

It will pay your bills, and never send you any 
And nov; I’d like to turn the page over to those 
nice people at Apple, who will explain, in their own 
excruciating detail, just what I’m talking about!’ 

The Apple II and the Home Budget. 


got into a shouting match with my wife 
when I tried to lay off the servants! 

‘Civil?’ 

‘Not very. And I think I’m about to 
be audited. What would I show them? 

Who keeps receipts for embassy parties?’ j] 

At this point, we were discon- M 
nected. And although it was too late 
to teach proper money management 
to this prominent politician, there is 
a lesson all of us can leam from his 
misfortune. 


and Dollars & Sense!" the Apple II makes 
it easy to set up household books. First, 
it will ask you some questions about your 
home finances. Like how much money 
you bring in each month, how much rent 
you pay, and whether you owe money 
\ to credit card companies, mortgage 
^ holders, or any other surly 
characters. Then, it will ask 

y 0u enter some ^ 

bills you receive each month 

«"5S r^zz""' D Um&Sme ' neHom whose prices may vary: 






phone, utilities, and the like. Then, it will ask you 
where you keep your money and for the numbers of 
your various checking and savings accounts. 

That’s really all there is to it After that, an 
Apple II can automatically write checks for all your 
fixed expenses each month. It will also tell you 
what other bills you can be expecting, and when you 
enter their costs, an Apple II will pay them, too. 

An Apple II will see to it that your checkbooks 
remain balanced, and that you’ll know when your 
expenses are about to exceed your income. It can 
even help you plan to buy a new car. Or a home. 

Or a fur-lined boat, if your budget permits. 

How to avoid your 

i —I—MI banker. 

After the Apple II writes 
i your checks, it can call 
f your bank with the help 
, of your telephone and 

_ an Apple modem. And 

faster than a teller can 
say “ N extwindow, 

please” you can find out all your balances, enter de¬ 
posits, see what checks have cleared, transfer money 
from one account to another, and even pay off 
some of your credit cards and other bills electroni¬ 
cally— without ever writing a check 
So the only time 
you’ll have to go to the 
bank is when you 
want to visit with your 
money personally 
Which, when 
done in moderation, we can recommend most highly 

The Apple II and making money 
An Apple D can do wondrous things for your person¬ 
al finances. With several different software programs, 
you can become your own stockbroker. Again, by 




'and CorrpjServF^ J — " toa tvea ^ i ’^ onnation u ' VKM > 

using an Apple modem, you’ll gain instant access to 
financial news sources like The Wall Street Journal, 
Barrons, and the Dow Jones News/Retrieval® service. 
Find out what they’ve been saying on Wall Street 
Week. And in most cases, get up to the minute price 
quotes on over six thousand stocks, options, and 
other securities. 

An Apple II lets you buy and sell securities right 
in your home or office, at the moment you want to 
make the trade. It automatically updates your port¬ 
folio and gives you detailed holding reports. It even 
produces charts and graphs, so you can quickly see 
how you and your investments are doing. 

A little tax relief. 

If you become perturbed everytime the subject of 
doing taxes comes up, an Apple II can do them for 
you with programs like Forecast™andTax Preparer!” 

It can store your records, plan for the next 
year, and calculate your taxes. 

You’ll be alerted to payments you’ve made over 
the year that may be tax-deductible. It even keeps 
year-round records, automatically updating totals 
and making corrections for you. It will even print 
out completed tax 
forms that the I.R.S. 
will accept 

And it can do 
about 10,000 other 

*££**»*** ^ totally unrelat¬ 
ed to taxes or this ad. So there’s no telling how far 
an Apple II can take you. 

“Well, I think that about covers it. And what if, 
after all of this, you still have some money left over? 

Congratulations. You’re doing a lot better than 
the government.” 


* A note to Dr. Greenspans relatives: He says, "Don lget excited. This isn't my real be. - 

The Home Accountant is a trademark of Continental Software. Dollars & Sense and Forecast are, 
of Dow Jones and Company, In^TaxPr^ar^JsaJmdetnark ofHoward SoftmmSetvkes. Sou ,., 

Tj/R (8SoJ r 268-7Wlr‘ Sm 


tier, Inc. Apple and the Apple low are registered trademarks of Apple Computer, Inc. 
ram. DowJones News/Retrievaland DowJones Investor's Workshop are tr~'~ 
Ur ensed to Apple Computer, Inc ^norc * « »>«■/, n 
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as a program runs, causing memory alloca¬ 
tion problems. Some BASICs, such as Atari 
BASIC, tackle this problem by making you 
DIMension every string before using it for 
the first time. This sets the maximum 
length of the string. Atari strings always 
end up at a single spot in memory after the 
program starts, and do not move. 

Microsoft BASIC uses a different trick. 
When a string is created, the actual string 
is stored at the top of BASIC memory. The 
string's name, length, and a pointer to the 
address of the string are stored after your 
program in memory. If you change the 

current top of memory (below any other 
strings) and the pointer is changed. Sooner 
or later, the strings fill all memory from the 
top until they collide with variables, ar- 

This is where garbage collection steps 
in. A garbage collection routine in BASIC 
looks at each string, finds the string data, 
and repacks each string back to the top of 
memory, discarding unused strings along 
the way. This can take a while. It’s difficult 
to predict just when garbage collection will 
occur, and when it does, the machine ap¬ 
pears to lock up (in some cases, for more 

Garbage collection is also a problem 
on the Apple and IBM machines (and on 
most Microsoft BASICs), but you can re¬ 
strict the size of string space on the IBM. 
This forces garbage collection to occur 

Software That Works 
For Generations 

6 Types of Charts and Sheets 
User Fields 

Notes, Footnotes and Sources 
No Limits 

Adapts to Your Hardware 
Comprehensive 
Easy to Use 
And Much, Much More 



more frequently, and since the size of the 
string buffer is small, garbage collection 
never takes very long. If an IBM program 

sary to expand the size of the string area, 
with the resulting garbage collection 
problem. 

Your question about Disk Operating 
Systems (DOS) points out some differences 
between the way a Commodore computer 
implements DOS and the method used by 
almost every other computer. Most com¬ 
puters use a RAM-resident DOS to control 
the disk drive, but Commodore's DOS is in 
ROM within the drive itself. While this 

terns. The Hand the 1541 ^drive are like 
separate computers, and must communi¬ 
cate over a slow serial bus. Commands are 
sent to the drive to scratch, rename, for¬ 
mat, etc. There is a built-in copy command, 
but it can only copy a file to the same disk. 
The drive has no way to directly communi¬ 
cate with another disk drive, so the com- 

The programs you mention let you 
copy files or disks by reading the disk into 
computer memory, then copying from 
memory to another disk. Since Commodore 
DOS is in the disk drive, there are no built- 
in programs in the 64 to perform transfers 
between disks—hence the need for the pro¬ 
grams you mention. Many disk duplicators 


IBM Hidden Files 

I have an IBM PC/XT with one floppy 

WhenTran CHKDSKonboth drives^the 
computer said I had two hidden files 
taking up about 22K. What are hidden 



When you power up an IBM personal com- 

operations before turning 
the system over to you. This process 
usually involves loading two hidden, 
read-only system files named IBMBIO- 
.COM and IBMDOS.COM from disk. 
These are machine language programs 
which the system needs to operate 
correctly. 

IBMBIO.COM is an extension of the 
PC's operating system—called BIOS for 
Basic Input/Output System—most of 
which is permanently stored in ROM 
(Read-Only Memory). The IBMBIO.COM 
program loads and executes when the sys¬ 
tem boots up, to initialize input/output 

This is done to correct errors (and there are 
some) permanently "wired into" the ROM 
BIOS, and to allow for new devices such as 
the PCjr's cartridges. 1BMBIO.COM is 
about 3.5K in length. 

The PC's DOS (Disk Operating Sys¬ 
tem) is a separate program, roughly 19K 


long, for manipulating disk data. Since 
none of DOS is stored in ROM, it's also 
necessary to load the IBMDOS.COM pro¬ 
gram from disk and install it in memory 
when the system boots up. After initializ¬ 
ing the system for BIOS, IBMBIO.COM 
moves IBMDOS.COM into the correct 
memory area and transfers control to DOS, 
which in turn does its own initialization 
before turning the system over to the user. 

Fites ending in .COM are system files 
(distinguished from user files which you 
can alter at will). Since IBMBIO.COM and 
IBMDOS.COM are critical to normal oper¬ 
ation, they're made invisible to user com¬ 
mands such as DIR (disk DIRectory). Out 
of sight, out of mind—if you don't know a 
file exists, you'll be less likely to erase it. 
Both files are further protected by making 
them read-only: If you can't write to a file, 
you're less likely to corrupt it by accident. 

It is possible to access system files. 
After each filename in the disk directory is 
a file attribute byte which defines the file 
type. Using the DEBUG program described 
in your DOS manual, you can read the disk 
directory, change a file's attribute byte to 
remove its protective attributes, and write 
the modified sector back to the disk. How- 

rewrite a system file, and the risk of inad- 

error might crash the system ; at worst, you 
might lose an entire disk of data. If you 
want to try modifying a system file, prac- 

important data. You can find a detailed 
discussion of system files and the boot 
process in Chapter 1 of COMPUTERS 
Mapping the IBM PC and PCjr by Russ 
Davies. 


Commodore Monitors 

What is the difference between a Com- 
Andy Nagai 

There is no appreciable difference between 
these monitors. The 1701 model changed to 
1702 when Commodore began using a dif¬ 
ferent picture tube supplier in late 1983. 
Cosmetically, it's nearly impossible to tell 
the two apart. They're virtually identical 

fions appear to be the same in both models. 
We have a number of both models here at 
COMPUTE!, and we've noticed that the reso¬ 
lution appears slightly sharper on the 
1702s, but this is only because they're 
newer than the 1701s. (The color on a 
monitor gradually fades after prolonged 

Commodore also makes the 141 Color 
Monitor, essentially a 1702 with a charcoal 
gray color designed to match the Plus/4 
and Commodore 16. It's compatible with 
the VIC-20 and 64. Commodore's newest 

Monitor and the 1902 RGBI/Composite 
Monitor. Each was announced at the Win¬ 
ter CES in support of the Commodore 128. 







Get up to 30 new programs and games 
for less than 15 cents each— 


every month 


Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro¬ 
grams, even arcade-quality games. 

And when you subscribe to COMPUTE!, 
you’ll get them all for less than 15 cents each! 

You’ll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You’ll enjoy games like Air Defense, 
Boggier, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. 

It’s all in COMPUTE!. All ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/4A, Radio Shack Color 
Computer, IBM PC or IBM PCjr. 


in COMPUTE! 

What’s more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it’s time to shop for peripherals 
or hardware, check COMPUTE! first. Our 
product evaluations can save you money and 
costly mistakes. We’ll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What’s new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 



COMPUTE! P.O. Box 914, Farmingdale, NY 11737 




























The Commodore 128: 

A Hands-On Report 








I 1 personal computing lately has 
been "integrated software"—prod¬ 
ucts that are actually three or more pro¬ 
grams in one, like Lotus 1-2-3. 

Now Commodore is introducing a 
fresh twist—integrated hardware. With the 
Commodore 128 Personal Computer, es¬ 
sentially Commodore is wrapping up three 
computers in one box to sell for under $300 
retail. The deceptively small package 

1. A standard Commodore 64 with 64K 
of Random Access Memory (RAM) capable 
of running virtually all existing 64 soft¬ 
ware—estimated at 6,000 to 10,000 pro¬ 
grams, mostly home and educational. 


2. An enhanced Commodore 64 with 
128K of RAM and an extremely powerful 
new BASIC that almost makes PEEK and 
POKE obsolete. 

3. A Z80-based 128K computer de¬ 
signed to run existing software written for 
the CP/M (Control Program for Microcom¬ 
puters) operating system—at least 10,000 
programs, mostly business/professional. 

Expandable to 512K with a RAM disk 
option, the Commodore 128 also works 
with all Commodore 64 peripherals as well 

much faster 1571 disk drive. Rounding out 
the package are such features as 80-column 
video in the 128K and CP/M modes, RGB 
(red-green-blue) high-resolution video out¬ 
put, and all the same ports and interfaces 
found on the Commodore 64. 











































TAKE 

A 

BREAK! 


WITH NIGHT MISSION 

PINBALL 


You deserve the best. You’ve earned it. Now i 

the most realistic and challenging arcade sin 

- id effects put Night 


jrself with a session of Night Mission PINBALL, 

rer conceived! ■ Stunning graphics and dazzling 
■INBALL in a class by itself. Game features: multi¬ 
in different professionally designed levels of play, 
itor that lets you create your own custom modes. ■ So take a break with 

PINBALL from SubLOGIC. Winner of Electronic Games magazine s 


1983 Arcade Award for Best Computer Audio/Visual Ef 


See your dealer... 

Order Line: 800 / 637-4983 


(^LOGIC 


Corporation 
713 Edgebrook Drive 
Champaign IL61820 
(217) 359-8482 Telex: 206995 









COLLISION 1,2000 passes control 
to a subroutine at line 2000 when a 
sprite collides with a screen object. 
COLLISION 2,10000 diverts the 
program to a subroutine at line 
10000 when a sprite is touched with 
a light pen. 

BUMP(fype) 

Detects sprite collisions and returns 
a value corresponding to the sprites 
involved. This makes it possible to 
determine which sprites collided or 
if a collision happened off the visible 
screen (invisible to COLLISION). 
BUMP(0) records sprite-to-sprite 
collisions, and BUMP(l) records 
sprite-to-screen collisions. 


G raphics commands make up 
for the deficiencies in 
BASIC 2.0 and complement 
the sprite commands. They're also 
fairly fast for a BASIC interpreter. 
Here's just a sampling: 

GRAPHIC mode#,clear,window 
Flips the screen to the graphics 
mode specified by mode#. Mode 0 is 
40-column text (default); 1 is hi-res 
graphics; 2 is hi-res graphics with a 
text window; 3 is multicolor graph¬ 
ics; 4 is multicolor graphics with a 
text window; and 5 is 80-column 
text (RGB only). The text windows 
are similar to those on Atari and 
Apple computers—they allow a few 
lines of text beneath the graphics 
window on the upper part of the 
screen. The text windows start at 
line 19, but that can be changed 
with the window parameter in the 
GRAPHIC statement. The clear pa¬ 
rameter lets you specify whether the 
screen will be cleared upon entering 
the new mode (0 = no clear, 1 = 
clear). 


COLOR source#,color# 

Sets up the color registers. The 
color# parameter defines the color 
from 1 to 16. The source# parameter 
specifies the color register affect¬ 
ed—0 for the 40-column back¬ 
ground, 1 for the graphics mode 
foreground, 2 for the multicolor 
graphics mode primary color, 3 for 
the multicolor graphics mode sec¬ 
ondary color, 4 for the 40-column 
border, 5 for the character color, and 
6 for the 80-column background 


BOX source #,Xl,Yl,X2,Y2,angle, 



Source# defines the color register (0 
to 3), XI, Yl, X2, Y2 are the X and Y 
coordinates of the opposite comers, 
angle is the rotation in degrees (de¬ 
fault = 0), and paint specifies 
whether the box will be filled (0 = 
hollow, 1 = solid). Example: BOX 
1,10,10,60,60,0,1 draws a filled 
green box in the upper-left corner of 
the screen. 

CIRCLE source #,X center,Ycenter, 
X radius,Y radius,arc anglel,arc 
angle2,angle,increment 
Draws circles, ellipses, arcs, trian¬ 
gles, octagons, and other polygons 
on the hi-res screens. Source# is the 
color register (0 to 3), X center and Y 
center are the X and Y coordinates of 
the centerpoint, X radius and Y radi¬ 
us are the X and Y coordinates of the 
radius, arc dnglel is the starting arc 
angle in degrees (default = 0), arc 
angle2 is the ending arc angle in 
degrees (default = 360), angle is the 
rotation in degrees (default = 0), 
and increment specifies the number 
of degrees between segments (de¬ 
fault = 2). Examples: CIRCLE 
1,160,100,65,50 draws a green cir¬ 
cle; CIRCLE 1,160,100,65,10 draws 
a green ellipse; CIRCLE ,60,40, 
20,18„„45 draws an octagon, and 
CIRCLE ,260,40,20,„„90 draws a 


DRAW source#,XI,Yl TO X2,Y2 

Draws a dot, line, or figure on the 
hi-res screens. Source# is the color 
register (0 to 3), XI and Yl are the 
starting screen coordinates, X2 and 
Y2 are the following screen coordi- 

low, up to BASIC's line length limit. 
Examples: DRAW 1,100,50 plots a 
dot at coordinates 100,50 because 
no endpoint is specified; DRAW 
1,100,50 TO 100,75 draws a vertical 
line from 100,50 to 100,75; and 
DRAW 1,10,10 TO 10,60 TO 100,60 
TO 10,10 makes a triangle. 
LOCATE X,Y 

Positions the invisible graphics cur¬ 
sor at hi-res screen coordinates X,Y. 
This defines the default starting 
point for all the drawing commands. 
PAINT source#,Xstart,Ystart, 

Source# is the color register, Xstart 
and Ystart define the starting coordi¬ 
nates, and mode specifies which area 
to fill (0 = fill the area defined by 
source#, 1 = fill the area defined by 


any nonbackground color). Ex¬ 
ample: CIRCLE ,160,100,65,50: 
PAINT ,160,100 draws and fills a 
circle using the default foreground 

SSHAPE string,cornerl,corner2 
Stores shapes drawn on the hi-res 
screens into string variables. The 
rectangular area of screen data be¬ 
tween coordinates cornerl and cor¬ 
ner2 is saved in the string variable 
string. The area which can be stored 
is limited by the 255-character ca¬ 
pacity of a BASIC string. SSHAPE is 
very similar to GET in IBM BASIC. 
GSHAPE string,cprnerl,corner2, 

Plots the data stored in a string vari¬ 
able as a shape on the hi-res screens. 
It is the opposite of SSHAPE. Cor¬ 
nerl and corner2 define the rectan¬ 
gular screen coordinates, and mode 
specifies how the shape will be plot¬ 
ted. If mode = 0, the shape is placed 

performs a bitwise OR when the 
shape is overlapped onto the screen; 
3 ANDs the shape with the screen; 4 
XORs (exclusive-ORs) the shape 
with the screen. GSHAPE corre¬ 
sponds to PUT in IBM BASIC. 


S ound commands in BASIC 7.0 
take much of the tedium out of 
creating sound effects and mu¬ 
sic with the versatile but complex 
SID chip. Together, BASIC 7.0 and 
the SID chip give the Commodore 
128 the best sound capability of any 
personal computer now on the mar¬ 
ket. Here are a few examples: 
SOUND voice,freq,dur,sweep,min, 
step,wave,width 

Plays a sound with the selected 
voice, frequency, and duration. 
Voice can be 1 to 3, freq 0 to 65535, 
and dur 0 to 32767 jiffies (a jiffy 
equals 1/60 second). The following 
parameters are optional. Sweep de¬ 
fines the direction for a sweep (shift¬ 
ing frequencies), with 0 = up, 2 = 
down, and 3 = oscillation. Min sets 
the minimum frequency for a 
sweep; step picks the step value for a 
sweep; wave chooses a SID wave¬ 
form (0 = triangle, 1 = saw, 2 = 
square, 3 = noise); and width speci¬ 
fies the width for a pulse wavbform. 
PLAY "O oct,T tune,U vol,V 
voice,X filter,notes" 

Plays one or more notes using a 
selected octave, envelope, volume. 
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First, you decide which of the 18 different 
countries you’re going to represent. Then, 
in true Olympic fashion, you will need the 
proper strategy and mental toughness, 
not just speed and agility to excel in 
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Redefines any of the ten predefined music envelopes for 
the tune parameter of the PLAY command. The # speci¬ 
fies the envelope (0 to 9), followed by the values for 
attack, decay, sustain, and release. Wave sets the SID 
waveform and width selects the width of a pulse 

FILTER freq,lopass,bandpass, hipass,res 
Switches the SID filters for use with the filter parameter 
of the PLAY command. Freq selects the frequency; lopass 
the low-pass filter (0 = off, 1 = on); bandpass the notch- 
reject filter (0 = off, 1 = on); hipass the high-pass filter 
(0 = off, 1 = on); and res the resonance (0 to 15). 

D espite the almost bewildering array of commands 
listed above, we've barely scratched the surface 
of BASIC 7.0. Indeed, a preliminary manuscript 
for the Commodore 128 System Guide is a stack of single¬ 
spaced, typewritten pages two and a half inches thick. 

There are commands for windowing, switching 64K 
memory banks, renumbering BASIC programs, deleting 
ranges of BASIC lines, assigning new definitions to the 
predefined special function keys, entering the machine 
language monitor, trapping runtime errors and diverting 
execution to an error-handling routine at a certain line 
number, resuming execution after a runtime error, high¬ 
lighting errors in BASIC lines, constructing loops with¬ 
out FOR-NEXT, and inserting delay loops. Plus 
additional commands for sprites, sound, music, and 
graphics that we didn't have room to mention. 

Commodore BASIC 7.0 is a predictable step in the 
evolution of high-level programming languages for per¬ 
sonal computers. It continues the trend away from low- 
level instructions such as PEEK and POKE—vestiges of 
machine language—and further shields users from inti¬ 
mate contact with the bits and bytes of computer circuit¬ 
ry. Yet, unlike some other personal computers introduced 
in recent years, the Commodore 128 retains its BASIC as 
a built-in feature and also provides a machine language 
monitor for those who want to explore the computer at 
every level. It's a welcome combination. Q 


To receive additional 
information from 
advertisers in this issue, 
use the handy reader 
service cards in the 
back of the magazine. 


STARPOINT SOFTWARE proudly presents | 

X S E J T Ln 


n+fl+n+n+n+n+n=ii 

[say Icepick], a revolutionary new concept in 
software de-protection for the Commodore 
64. ISEPIC is not a disk duplication system, 
but an extraordinary hardware/software 
combination that actually bypasses any disk 
protection scheme. ISEPIC captures and 
saves the protected program as it runs in the 
64's memory, this "snapshot” becomes ac¬ 
cessible to the user for complete inspection 
and alteration. From this image, ISEPIC can 
automatically create a compact, auto-booting, 
fast-loading file which is completely un¬ 
protected and self contained. 


ISEPIC'd programs load many times 
faster than originals 
ISEPIC is invisible to software—cannot 
be defeated 

Eliminates drive “knock'' due to antique 
protection schemes—adds years of life 
to your drive 

Automatically “cracks'' protected pro¬ 
grams into single, auto-booting, super¬ 
fast loading files 

Place multiple programs on a single 
diskette 

Create auto-booting, fast-loading 
versions of your own programs 
Cracked programs are completely self- 
contained and run independently of the 
ISEPIC adapter 

Copies software with a flick of a switch 
ISEPIC comes complete and ready-to- 
run, just plug into expansion port 
Programs cracked by ISEPIC may be 
used on MSD or 4040 drives as well 
as hard disks regardless of original pro¬ 
tection schemes 


* $64.95 + 4.00 COD orders 

* Calif, residents add 6% sales ta» 

* VISA or Mastercard accepted 

* Shipping out of USA $6.00 












NEW LOW PRICES FROM THE WORLD'S 
LARGEST SPORTS SOFTWARE COMPANY! 

Whether you're a coach, player, computer bug, statistician, dabbler, doer or just 
a real sports fan, PDS has a package for you... at our lowest prices ever! 

Check our line-up below, and then order your first PDS Sports Package. 





























How To Buy 
The Right Printer 

p llfjSI§ Yakal Feature Writer 


Further, everyone's needs are 
different. Some people just want to 
print out program listings. Others 
want to print school papers or per¬ 
sonal letters or business correspon¬ 
dence, or pictures created with light 
pens or graphics tablets. The goal is 
to find a printer that has everything 
you need without spending lots of 
extra money for features you'll nev- 


T he first step in buying a printer, 
then, is to determine exactly 
what you need. "We always 
recommend that someone sit down 

printer will be used for, and take 
that with them to the dealer," says 
Crowley. 

Here's a list of questions, com¬ 
piled with the help of Crowley and 
Star Micronics Marketing Director 
Tom Bongiorno, that you might 
want to ask yourself before visiting 
computer dealers: 

• Will this printer work with my 
computer? And if it doesn't, is the 
dealer knowledgeable enough to 

work? Compatibility should be 
assured. 


are designed to work with two gen¬ 
eral types of interfaces: parallel and 
serial. For the purposes of hooking 
up a printer, either works just as 
well. The most common parallel in¬ 
terface is often referred to as a 
Centronics-standard interface, and 


Choosing a printer may be the most 
difficult decision you'll make when 
assembling your computer system. Even 
if you're planning to use it only for 
personal letters and program listings, 
there are more alternatives to consider 
than with any other peripheral. 


1 1 selecting a tape or disk 

drive and a monitor isn't 
too tough. There aren't that many 
choices. Modems are a bit more dif¬ 
able, but their features and 


performance don't vary all that 

Printers, however, are another 
story. There are dozens of printers 
which are inexpensive and produce 
good quality print. And they're 
complicated pieces of machinery. 
"As opposed to a computer, which 
has relatively few mechanical or 
moving parts, printers are the big¬ 
gest mechanical piece of your com¬ 
puter system," points out Dave 
Crowley, corporate commumcauons 
specialist for Centronics. 

that if there is going to be a problem, 
it probably will happen in the print¬ 
er rather than anywhere else in the 
computer system." 


called the RS-232. If your computer 
doesn't have one of these interfaces 
built in, you may need to buy an 
interface adapter in addition to a 
printer. In any case, make sure the 
printer you buy is compatible with 
the interface available on your 

Many printer manufacturers of¬ 
fer cables that connect directly to, 
say, a Commodore 64 or an Atari. 
Buying such a printer frees you from 
compatibility worries for now, but 
may also restrict its future use if you 
someday buy a different system. 
Some printers allow interfacing 
through either a standard or a 
machine-specific port; these provide 
greater flexibility for use with other 

Consider software compatibil¬ 
ity, too. Even if you're going to use 








Modem Tools for Modem Minds... 



Grolier presents the first and only 
series of productivity tools with 
a built-in tutorial and practice. 

^’EduCalc™ 

... the first electronic spreadsheet program that also teaches beginning 

users to understand and use a spreadsheet! 

• Self-paced, menu-driven tutorial lets you determine the amount of help you 
need at any one time, and then return later for additional instruction. 

• Practice template, for creating a personal budget, enables you to become 
familiar with a standard spreadsheet before developing your own. 

• No need to memorize commands; directions appear on each screen. 

• Makes it easy to create, edit, save and print a spreadsheet up to 26 columns 
wide by 99 rows deep. 

• Enter text, numbers or formulas, define constants, and sort information 



alphanumerically. 

... there’s never been a more simple solution for creating budgets, charts, 
schedules and tables for school and home use! 

ONLY $4995 Suggest Retail Price 


Friendly Filer™ 

... a great database management learning experience 

that’s also great fun! 

• Teaches database management through the use of an 
entertaining tutorial and stimulating questions. 

• Researches the answers by searching out and sorting a 
built-in “animals” database. 

• Uses simple, self-explanatory menus, to lead the user 
step-by-step into creating files by entering, selecting, 
sorting and printing data. 

...a marvelous learning experience that stresses imagination, 

creativity and fun. And it’s productive, too! 

ONLY $3995 Suggest Retail Price 


Note Card Maker™ 

This remarkably powerful program is a clever tutorial... 

a helpful tool... and a terrific way to take a lot of the time 

and effort out of preparing bibliographies and note cards. 

• Interactive, self-paced tutorial demonstrates exactly how to 
prepare note cards. 

• Provides user with a standard format for gathering research 
information, including key word, source code and notes. 

• Uses the database management facility to sort and search for 
data...then incorporates the word processing capabilities to 
reorganize, select, edit and print-out note cards in any 
desired sequence. 


ONLY $3995 Suggest Retail Price 
Available for the Apple® II family of computers. Also available for the Commodore 64™ and IBM® PC and PCjr, in Fhll 1985. 


See your computer software dealer today. Or call Grolier Electronic Publishing Toll-Free. 800-858-8858. 


Grolier Electronic Publishing, Inc. 

SHERMAN TURNPIKE. DANBURY. CONNECTICUT. 06816 • (800) 858-8858 
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Legend, The Clear 

Choice. 


You can choose from several types of 
printers. They’re available from more 
than 50 manufacturers. With and with¬ 
out graphics. In high speed and low 
speed models at prices ranging from less 
than $200 to well over 12,000. 

How do you know you made the 
right choice? 

Here’s some easy-to-understand facts 
from Legend to help you make a “clear 


; trade offs in buying 
printers. Simply stated, within a given 
price range, quality, or legibility, 
decreases as speed increases. 

The object is to find the printer that 


How Do You Know You Chose 
The Right Printer? 


m legibility you 


Legend printers have “full nine wii 
heads for better legibility. 

Many dot matrix printers produce 
type that is acceptable for about 95% of 



you need and at the price you ci 
afford, like a Legend. 

Dot matrix type printers are the most 
popular and lowest cost printers. Most 
combine high speed with acceptable 
quality and legibility. They’re extremely 
versatile and very dependable. 
Legendary Head. 

Dot matrix printers have print heads 
containing tiny pins that “fire” against a 
ribbon to make a series of dots that 
combine to form letters, numbers and 
graphics. Generally, the more pins or 


better t 
Read on. 

Easy to Switch. 

Many dot matrix printers have a 
“double strike” capability that reduces 
the speed, but produces better legibility. 
Unfortunately, with . 

K&sassr. IB 

strike mode is difficult. 

And, unlike Legend, most ‘g 
other printers only run at - ■■■ 
25% of their normal 
speed. i Sqirareld 

Legend printers have a ' h'fbertf 

special, easily accessible switch on the 

top of the machine so double strike 


capability (Legend calls it “damn near 
letter quality") is at the operators fin¬ 
gertips. And machine speed stays at a 

n _i very productive 

! | 50% of normal 

T speed. 

• Square Vs. 

% ' - 


speed, the shape of the dot affects the 
legibility of type, too. 

Most printers use round dots. Legend 
printers use square dots because they 
butt better and fool the eye into think¬ 
ing that lines are continuous. 

Think of it this way. Imagine you 
stack a series of baseballs next to a 
series of equal sized blocks. Now move 
back 20 paces and look at the two 
stacks. Which one 

jfefcfc' wouldlookm ' 


. a straight line? 

wT l|S : Legendary 

vS. m Graphics. 

f K jn 

better far : words An 

1 ' sophistical 

I packages are making it easic 
late data into graphics that 
| cate quickly and clearly. 
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Unfortunately, not all printers are 
capable of running graphics software, 
including some of the more popular 
models. If your application includes 
charts, graphs or other kinds of sym¬ 
bols, it’s important that you pick a 
printer that is compatible with the soft¬ 
ware and capable of printing graphics, 
like Legend. 

Legend printers are compatible with 
almost all popular graphics software 
programs. What’s more, you’ll get more 
characters built into memory when you 
choose a Legend. 

More Graphics. 

Most comparably priced printers fea¬ 
ture 96 to 196 characters (symbols) built 
into memory. Legend printers have 228, 

•Legend Printers can be interfaced wi 
Apple® II, He, He, Atari;® Columbia® 1600 series; Compaq,™ Commodore,® Compaq Plus; 11 

DeskPro™ Eagle® PC” and Spirit; 1 'lb 1 - ™ - - - 1 " - 

Kaypro® Sanyo;® TI® Professional; T 


so you can produce more graphics and 
more languages (French, German, 
Greek, Spanish, Italian) so you can be 
more productive. And isn’t that the bot¬ 
tom line, really? 

Legend’s advanced square dot tech¬ 
nology will make your charts and 
graphs look sharper, too. 


I A Head For Life. 

No printer at any price is 
worth its salt if it’s not depend¬ 
able Legend’s square dot heads 
. use a special alloy that main- 
:a .., ■. tains a sharper image and a 
/ longer life. So all Legend 
printers come with a life- 
1 time head warranty. 

If anything ever goes 
wrong with the head, simply 
send it back for an immediate 
exchange. It’s so simple, it’s legendary. 
Legendary Value. 

If there’s still any doubt in your 
mind about which printer is best for 
you, we’ll make your decision even 


§m 
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software selectable type styles 
and make a crisp original plus 
three copies. 

Most remarkable of all, prices start at 
just 8279. And for just SI you can get 
a special buffer upgrade. Compare if 
you like, but we’ll bet you’ll find Legend 
Printers, feature-for-feature, to be clearly 
the best value for your money today. 

Call 1-800-4-LEGEND today for 
more information and visit your dealer 
to see them in action. 

Dealer inquiries call 1-800-321-4484. 
In CA call (818) 704-9100. Or write CAL- 
ABCO Peripherals Division, 6041 Variel 
Avenue, Woodland Hills, CA 91367. 

Legend and Legend Peripheral Products are 

iuxua 
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The Clear Choice. 




























COMPUTE! Books brings you the companion volume to the best 
seller, Machine Language for Beginners, about 
which the critics have said: 

“If you know BASIC and want to learn machine language, this is the 

TG programmer, I 


. . Building on your es. . „ . 

Mansfield very gently takes you through the fundamentals of 
language.”—Whole Earth Software Ca 1 - 

“Understandable”—The New York Ti: 

“Presents the machine language novi 


begSnners 


The Second Book of Machine Language for the 
Commodore 64, VIC-20, Apple, Atari, and PET/CBM 



75% Discount 
Buy both books for 
$25.00 and save 
$4.90! That's 15% 
off the retail price! 

Offer Expires July 15, 1985. 


The Second Book of Machine Language picks up where Machine Language 
for Beginners left off. This new book contains one of the most powerful ma¬ 
chine language assemblers currently available. The LADS assembler is a full- 
featured, label-based programming language which can greatly assist you 
in writing machine language programs quickly and easily. 

It’s also a clear, detailed tutorial on how large, complex machine language 
programs can be constructed out of manageable subprograms. 

There are powerful computer languages and there is good documentation, 
but rarely has a sophisticated language been so completely documented 
as it is in this book. When you finish with this book, you'll not only have a 
deeper understanding of machine language—you'll also have one of the 
most powerful machine language assemblers available. And since every¬ 
thing is thoroughly explained, you can even add custom features to the 
assembler to create a custom language that does just what you want it to 
(the book shows you precisely how to modify the assembler). 

For Commodore 64, Apple (II, II+. lie, and lie, DOS 3.3), VIC-20 (8K RAM 
expansion required). Atari (Including XL, 40K minimum), and PET/CBM (Up¬ 
grade and 4.0 BASIC). Disk drive recommended. 





_ The Second Book of Machine Language. $ 14.95 
_ Machine Language for Beginners. $14.95 
_ LADS Disk. (Apple) $12.95 
_ LADS Disk (Atari) $12.95 
_ LADS Disk (Commodore), $12.95 
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Solving 
Common 
Printer Problems 

,, Selby Bateman, Features Editor | 1 t 


Few things in computing are as frus¬ 
trating as a recalcitrant printer. Here 
are some tips on how to find relief. 


A t one time or another, every 
computer user looks at the 
paper rolling out of a printer 
and sees something that seems to 
have been sent from an alternate 
universe. That's not what 1 told my 
computer to print! 

Your neatly formatted double¬ 
spaced letter is being printed all on 
one line. Or your beautiful four- 
color screen illustration is appearing 
on paper as a series of capital E's. 
The italics and underlining you've 
added for emphasis in a report have 
changed the rest of the words to an 
unknown foreign language. Or, per¬ 
haps most depressing, the paper is 
simply rolling out of your printer 
completely blank. 

Nine times out of ten, your 
printer problems won't be mechani¬ 
cal in nature. More likely, they'll fall 
into one of two major areas, which 
we may call interface/configuration 
mistakes and special effects errors. 

Problems with interfacing and 
configuring your computer and 
printer usually happen during your 
first attempts to connect everything 
together. But confusion over special 
effects—such as boldfacing, under¬ 
lining, super- and subscripting, and 
graphics—can happen even to the 
most advanced computer user. 

No matter what the cause of a 
printer problem, it is a frustrating 
experience. Yet, with some patience 
and a thorough understanding of 


how the computer, printer, soft¬ 
ware, and printer interface work to¬ 
gether, you can unleash all of the 
power and high-quality per¬ 
formance packed into today's 
printers. 

W hether your computer is a 
Commodore, IBM, Apple, 
Atari, TI, or other brand, 
you should become familiar with 
how it connects to a printer. Often 
an extra interface is required to 
allow an otherwise incompatible 
printer and computer talk to each 

A thorough discussion of the 
many printer interfaces for micro¬ 
computers could fill a book. But ba¬ 
sically, your data will be sent from 
computer to printer either in a serial 
or parallel stream, one bit at a time 
or eight bits at a time. Most printers 
use the parallel method. Your com¬ 
puter and printer manuals will tell 
you which kind of interface to use. 
But you should also know that some 
computers require additional acces¬ 
sories to work with certain printers. 
For example, the Apple II needs 

lei or serial interface card. IBM PCs 
need either the standard printer in¬ 
terface card for parallel connection 
or an asynchronous serial card. A 
Commodore 64 can hook directly to 
Commodore printers to make use of 
the special graphics symbols and 
reverse-video characters, but if you 
want to print special character sets, 
different type fonts, or foreign lan¬ 
guage characters, you'll need other 
printers and appropriate interfaces. 
Similarly, Atari computers hook up 


directly to Atari printers, but require 
the 850 Interface Module or a substi¬ 
tute to work with other printers. 

That super-low-priced printer 
might not look like such a bargain 
when you arrive home and find that 
you not only need an additional $35 
cable but also a $100 add-on inter¬ 
face. Although most stores selling 
printers have salespeople to help 
answer your questions, you should 
still do your homework with com¬ 
puter manuals, magazines, and 

To add to the confusion, the 
application software you want to 
use—such as a word processor or 
graphics program—can add its own 
complications. Unless you configure 
your system correctly, what you end 
up with may be quite different from 

F or example, let's say your inter¬ 
face automatically sends a line¬ 
feed instruction which tells the 
printer to advance the paper. Your 
word processing program may al¬ 
ready contain a similar command. 
And the printer, unless adjusted, 
may automatically add a linefeed as 
well. As a result, when you try to 
print out a single-spaced letter, the 
printer may be following instruc¬ 
tions to put two or three linefeeds 
between each line of print. Con¬ 
versely, you could also end up with 
no linefeeds at all. The entire letter 
might be printed on a single line. 

The solution, of course, is to 
enable or disable the linefeeds, de¬ 
pending on the problem. This may 
involve opening up the printer or 
interface to flip a switch, or issuing 
the appropriate command with the 
word processor program. The an¬ 
swers are buried somewhere in the 

Once you've got the printer and 
computer connected properly, you'll 
eventually want to take advantage 
of the advanced options which 
printers now offer. The special ef¬ 
fects which turn your system into so 
much more than a typewriter are 
theoretically quite easy to control. 
The complexity stems, once again, 
from all the configuration possibili¬ 
ties. Versatility has a price. 

Let's consider an example using 
the SpeedScript 3.0 word processor 
recently published in COMPUTE! for 
Commodore, Atari, and Apple com- 
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SpeedScript, you send a control code 
to the printer which backspaces and 
underlines after each character. But 
to Commodore 1525 or 801 printers, 
the code that most other printers 
understand as backspace is read as a 
command to enter graphics mode. 
Such conflicts are unavoidable, be¬ 
cause there are so many different 
printers and control codes. 

W hether you're just getting 
started with printers or are 
moving on to advanced 
printing features, there are a few 
basic concepts you should under¬ 
stand. If you're having printer prob¬ 
lems, check this list to be sure you're 
familiar with each item. If you're 
not, invest some time exploring your 
computer, printer, software, and in¬ 
terface manuals to find a solution. 

• ASCII (pronounced "AS- 
key"). American Standard Code for 
Information Interchange. A code 
that uses numbers from 0 to 127 to 
represent letters, numbers, punctua¬ 
tion symbols, and special control 
codes. Each code number consists of 
seven bits (binary digits). An eighth 
bit may be added for parity (see 
below). The first 32 ASCII numbers 
are control codes which can tell your 
printer to perform actions such as 
linefeeds, carriage returns, back¬ 
spaces, and vertical and horizontal 

Commodore and Atari comput¬ 
ers use a slightly different form of 
ASCII which can cause translation 
problems with some interfaces and 
printers unless they are correctly 
configured. 

• Baud rate. A measure of data 
transmission speeds, synonymous 
at lower speeds with bits per second. 
Computers can send data much fast¬ 
er than printers can produce images 
on paper. Consequently, the printer 
and interface must tell the computer 

for the printer to handle. 

• Buffer. In a printer or inter¬ 
face, the memory area in which data 

computer. Printer buffers can be as 
small as one line of characters or 
range upward to thousands of bytes 
of data. If the buffer is large enough, 
it can hold all of the data you want 
to print, thus freeing the computer 
for other tasks while the printer goes 
about its work. The printer controls 


the speed at which the data leaves 
the buffer and is printed on the 
paper. 

• Centronics-standard parallel 

which allows data to be sent along 
separate wires eight bits at a time in 
a parallel flow. Most printers use a 
parallel interface to receive data 
from the computer. Some comput¬ 
ers, however, must transmit data 
through a serial interface (see RS- 
232-standard serial connection). The 
Centronics interface, named after 
the printer company which popular- 

parallel interface on personal 
computers. 

• Character set. The letters, 
numbers, and symbols which a 
printer or computer can produce. 
Note that many computers can dis¬ 
play characters which the printer 
cannot reproduce, and vice versa. 
Some printers are capable of print¬ 
ing foreign character sets when you 
change the DIP switch settings. (See 
DIP switches). 

• Control codes. Nonprintable 
commands sent from the computer 
to a printer for special actions, such 
as backspacing, carriage returns, line¬ 
feeds, tabs, and margin settings. 

• DIP switches (Dual In-line 
Package). Small switches located on 
a printer or interface which can con¬ 
trol a variety of options, such as 
baud rates, automatic/manual line¬ 
feeds, printing impression levels, in¬ 
ternational character sets, types of 
paper, form lengths, line spacing, 
and other parameters. Some printers 
and interfaces allow easy access to 
DIP switches, while others require 
you to take apart the case. 

• Emulation. In terms of print¬ 
ers, a mode of operation which mi¬ 
mics another type of operation. For 
instance, some printer interfaces let 
a non-Commodore printer emulate 
a Commodore printer, allowing you 
to print the computer's special 
graphics symbols and reverse-video 
characters. 

• Escape codes. Control code 
sequences which let you print cer¬ 
tain characters not included in 
ASCII codes, or which activate spe¬ 
cial printer features such as boldfac¬ 
ing, italics, expanded or condensed 
type, and so on. Escape sequences 
are preceded by the escape character, 
ASCII 27. These sequences can be 


sent to the printer in BASIC from 
your computer keyboard, or by the 
application software (such as a word 
processor). For example, ESC H 
might represent a British pound 
sign, ESC P might turn on or off the 
proportional spacing option on your 
printer, and ESC BS may determine 
the amount of space between char¬ 
acters in backspacing. 

■ Firmware. Software perma¬ 
nently burned into a ROM chip 
(Read Only Memory)—a cross be¬ 
tween hardware and software. 
Printers contain firmware to control 
their printing options. Sometimes 
you can replace this chip with an¬ 
other to add more printing features. 

• Parity. A way for your com¬ 
puter and printer to check the accu¬ 
racy of the data being sent. An extra 
bit is added to the end of a seven-bit 
ASCII code representing a particular 
character. The computer checks the 
extra bit to verify that the data was 
not scrambled during transmission. 

• Proportional spacing. Many 
printers today can vary the spacing 
between characters, as typesetters 
do. Typewriters have fixed spacing 
between all letters. For example, 
proportional spacing allows more 
room for a capital M or W and less 

• Protocol. All the rules and 
instructions controlling the way in 
which data is sent and received be¬ 
tween the computer and printer. 

• RS-232-standard serial con¬ 
nection. A type of interface that 
transmits data along a single wire 
one bit at a time, or serially. Al¬ 
though most printers use a parallel 
interface to receive data from a com¬ 
puter, some computers and printers 
require a serial interface. When all 
other factors are equal, a serial inter¬ 
face is slower than a parallel inter¬ 
face—but this is rarely important 
with printers, whose speeds are de¬ 
termined by mechanical limitations 
anyway. 

• Tractor-feed. A pair of cogged 
wheels and guide wires that helps 
continuous-form paper roll through 
a printer. Some computers have 
built-in tractors, and others offer 
them as options. 

• Transparency. A mode of op¬ 
eration for printer interfaces in 
which serial data is changed to par¬ 
allel data without converting the 
original values of the data. O 


COMPUTE! 
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These titles are available at your local book or computer store, or you may order directly from COMPUTE! Books. 
To order, call toll free 800-334-0868, or send your check or money order (Including $2.00 per book for shipping 
and handling) to COMPUTE! Books, P.O. Box 5058, Greensboro, NC 27403. 






Webster Dines Out 


-Whiter Bulawa 

Tired of blasting invaders from outer 
space? This whimsical game is set in a 
very different world—the miniature 
jungle in your own backyard. The orig¬ 
inal version was written for the Atari. 
We’ve added versions for Apple, TI, 
Commodore 64, VIC-20, and IBM PC 
and PCjr computers. A joystick is re¬ 
quired for the Atari and Commodore 
64 versions. 


Guide Webster, the hungry tree spi¬ 
der, in his endless search for a 
square meal. Roving back and forth 
across his tree limb, he watches for 
bugs to appear in the grass below. 
When the time is right, he drops 
down on a strand of silk for a light 
snack, then climbs back up his web 
to look for more. 

Unfortunately, this backyard 
paradise isn't quite perfect. The 
more Webster eats, the faster the 
bugs move, making it harder to find 

the only one with an appetite— 
there's a speedy scorpion sharing 
the same hunting ground, stealing 
bugs when he can and giving Web¬ 
ster a sting whenever he drops too 

Atari Version 

Program 1—the Atari version of 
"Webster Dines Out"—will run on 
any Atari computer with at least 32K 
memory. Use the joystick to move 
Webster left or right at the top of the 
screen. When a bug passes below. 


press the button to make him drop 

Your goal is to score points as 
quickly as possible. Each bug is 
worth 25 points and you get 50 bo¬ 
nus points for snaring two bugs in a 
single drop. Webster has three lives 
in each game; getting stung by the 
scorpion costs you a life but does not 
reduce your score. The scorpion is a 
tough competitor: When Webster 
drops down, the scorpion speeds up 
to increase his chances of stealing a 
bug. 

There are six skill levels, each 
harder than the last. As you advance 

pion speed up, the grass grows long¬ 
er, and a grey rock appears in the 
lawn. The other creatures hide be¬ 
hind these objects, but Webster can 
drop behind them too. The game 
ends when you lose all three lives or 
exhaust your time at the highest 
skill level. 

Commodore 64 And VIC-20 
Versions 

Both Commodore versions of Web¬ 
ster Dines Out are scored like the 
Atari game—25 points for each bug, 
with a 50 point bonus for capturing 
two at once. You begin with three 
lives, and lose one each time you 
collide with the scorpion. 

The 64 version (Program 2) is 
played with a joystick in port 2. The 
bugs and scorpion move across a 
sloping, multicolored lawn; at high¬ 
er skill levels, colorful objects grow 
up to obscure your view of the 
ground. Play ends when your lives 




Looks like a Ferrari 
Drives like aRolls. 
Parks like a Beetle. 




Ask your computer dealer to let you test drive 
the all new Indus GT.™ 

The most advanced, most handsome disk 
drive in the world. 

Flip its power switch and... 

Turn your Atari into Ferrari. 

Unleash your Apple. 

And now turbocharge your Commodore. 

Looks like a Ferrari. 

The Indus GT is only 2.65" high. But under its 
front-loading front end is slimline engineering 
with a distinctive European-Gran flair. 

Engaging its AccuTouch™ buttons lets you 
control the LED-lit CommandPost™ Marvel at 
how responsive it makes every Commodore, 
Apple and Atari personal computer. 

Drives like a Rolls. 

Nestled into its soundproofed chassis is the 
quietest and most powerful disk drive system 
money can buy. At top speed, it's virtually 
inaudible...whisper quiet. 

Built into each Indus GT is a perfect 
combination of craftsmanship and advanced 
engineering. Luxurious styling reflects the 
personal tastes of each GT owner. 


And each GT comes with the exclusive GT 
DrivingSystem ™ of software programs* World- 
class word processing is a breeze with the GT 
Estate WordProcessor™ Your dealer will describe 
the two additional programs that allow GT 
owners to accelerate their computer driving skills. 

Also, the Indus GT is covered with the 
GT PortaCase™ A stylish case that conveniently 
doubles as a 80-disk storage file.* 


Parks like a Beetle. 

The GT's small, sleek, condensed size makes 
it easy to park. 

A WarrantyPlus™ package is included with 
every Indus GT, featuring full year parts and labor 
on the complete drive train. 

Drive home a winner and park 
an Indus GT next to your 
personal computer. 


INDUS 
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BUY THE BEST-BEST-SELLING 
TITLES FROM COMPUTE! BOOKS 

We offer you six best-selling books designed especially for your home, educational, and recreational computing. 
Each book is filled with step-by-step instructions, helpful tutorials, and creative hands-on applications. COMPUTE! 
books are carefully written so that any computer user can easily understand and enjoy them to the fullest. 

This Industry-leading selection includes: 



You'll find these and other best-selling titles from COMPUTE! Books at a store near you listed in the 
following pages. Visit one of these stores today to find COMPUTE! books, the best in personal 
computer publications. 

COMPUTElPublicationsJnc.^ 







































































COMPUTEI’s Apple Applications 



A Buyer's Guide 

Word processing, spreadsheets, ddtabases, end more 

"Is Anyone Out There? Getting Started with Telecommunica¬ 
tions," a handy redder introduction to the first few hours of 
telecommunications, plus "Exploring Databases" by computer 


“The Ten Best-Ever Apple Games" 

"Up and Coming Apple," watchers and prognosticators reveal 
their best crystal-ball impressions of the market, the manufac¬ 
turer, and the future development of our industry 

“The State of Educational Computing," plus "A Software 
Overview: What's Available in Education?" and "What Makes 
Superior Educational Software?" 


APPLICATIONS 

A small, working program for the Apple II series 


A significant user-ready program with five levels of challenging 
play 


A machine language search routine 


ON SALE: April 9, 1985 
PRICE: $3.95 (in Canada, $4.75) 


A major applications feature on the Inner workings of MacPaint 
MacDraw, and MacWrite with tutorials 


Guess the constellation 


Word-guessing game for youngsters 


A fast-paced arcade style game 


The programs published in COMPUTEI's Apple Applications are available on disk, ready to run on your 
Apple lie, Apple II+, and lie. The Disk will save you hours of typing time and give you easy access to the 
programs in this special issue of COMPUTEI's Apple. The Disk is only $12.95 and is available only through 
COMPUTE! Publications. So order your Disk today! 

Look for the Spring/Summer issue of COMPUTEI's Apple Applications on sale where you buy COMPUTE! 
and COMPUTEI's Gazette, and at Apple computer retailers. Or order directly from COMPUTE!. 

Send in the attached card with your payment or call toll-free 1-800-334-0868. 

C^PWErPublMonsJnc.® 

Publishers of COMPUTEI. COMPUTEI's Gazette. COMPUTEI's Gazette Disk. COMPUTE! Books, and COMPUTEI's Apple Applications. 
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REVIEWS 


The Hitchhiker’s Guide To The Galaxy 


Requirements: Commodore 64 with a disk 
drive; Atari 400/800, XL, or XE with at 
least 48K RAM and a drive; Apple U-series 
computer with at least 48K RAM and a 
drive; Apple Macintosh; IBM PC, PCjr, or 
MS-DOS 2.0 compatible computer with at 
least 48K RAM and a drive; TI-99/4A with 
48K RAM, a disk drive, and Extended 
BASIC or Mini-Memory or Editor/ 
Assembler cartridge; or a Kaypro II with 
CP/M. Versions for the Apricot and Epson 
QX-10 are forthcoming. 


The Hitchhiker's Guide to the Galaxy may 
well be Infocom's best effort to date. 

the comic absurdity of Douglas Adams' 
popular radio/television/novel series 
translates well to Infocom's style of in¬ 
teractive fiction. Second, the story has a 
built-in sense of humor, which increases 
the player's enjoyment and reduces 
frustration. Third, the story itself is 
fascinating. 

A best-selling novel and hit BBC 
radio series, later adapted for TV, The 
Hitchhiker's Guide to the Galaxy follows 
the hilarious adventures in space of 
Arthur Dent. Dent is an ordinary 
Englishman who one day witnesses the 
destruction of Earth (to make room for 
an Intergalactic Bypass). He eventually 
gets caught in the problem of finding the 
ultimate question to Life, the Universe, 
and Everything. The story is filled with 
absurd characters and wonderfully il- 

^The narrative nature of The Hitch¬ 
hiker's Guide is well suited to Infocom's 
text-only adventure format. In addition, 
Infocom's software boasts the industry's 
most advanced parser, that part of an 
adventure program which interprets the 
commands you enter. This means you 
can enter commands as normal English 
sentences and generally the computer 
will understand you. Infocom adven- 


Comic Relief 

Infocom's version of the story begins 
like the original series. Playing the role 

of a bulldozer about to demolish your 
home. Solving this puzzle is quite easy, 
but the next major puzzle, aboard the 
Vogon spacecraft, is more difficult. In 
order to understand all alien languages. 

Fish into your ear (honest!). Although 
somewhat frustrating, this puzzle is en- 

you'll get several good laughs. 

Humor, in fact, is the game's saving 
grace. It distinguishes The Hitchhiker's 
Guide from several other Infocom ad¬ 
ventures. Most Infocom games take a 
long, long time to play, and for the most 
part you are simply solving puzzles. 
After awhile the puzzles may become 
frustrating, and in desperation you may 
begin seeking out other people to assist 
you in your struggles. 

Not so with The Hitchhiker's Guide. 
I am committed to solving the thing 
myself, since I believe I have as small a 
grasp on logic as did the original series. I 
am far enough into the adventure to 
report that the game's humor consis¬ 
tently prevents you from becoming too 
frustrated. Adams' humor is sprinkled 
throughout, in descriptions (one object 
you find is "the thing which your aunt 
gave you which you don't know what it 
is") and in the actions of the characters 
and robots (Marvin the Paranoid An¬ 
droid never fails to elicit a laugh). For 
Infocom's version of The Hitchhiker's 
Guide to be successful, it had to be con¬ 
sistently funny and consistently absurd. 
Happily, it is both. 

It also had to diverge from the series 
in one major respect: Arthur Dent's role 
had to change from spectator to major 
participant. In the original story, Dent is 
swept along by the strange happenings 
around him. But interactive fiction is 
strongest when your character can, to 
some degree, affect those happenings. 


The role of passive observer does not 
translate well to an adventure program. 

If it ever does, The Hitchhiker's 
Guide to the Galaxy may be redone with 
a different emphasis. But until then, In¬ 
focom has given us a thoroughly enjoy¬ 
able rendition of a delightfully bizarre 
story. Recommended for all adventure 



Super-Text 


Arthur Leyenberger 

Requirements: Commodore 64 with a disk 
drive; Atari 400/800, XL, or XE with at 
least 48K RAM and a drive; Apple 11-series 
computer with at least 48K RAM and a 
drive (80-column card optional); IBM PC 
with at least 48K, a drive, and DOS 1.1 (not 
compatible with the PCjr). A printer is 
highly recommended. The version re¬ 
viewed was for the Atari; other versions 


According to recent surveys, word pro¬ 
cessing is second only to entertainment 

home computers. Whether you're jot¬ 
ting a short letter to Aunt Viola or com¬ 
piling a term paper, word processing can 
make your writing less painful and even 
enjoyable. 

There are scores of word processors 
available for computers these days. Your 
chief criterion for selecting one should 
be that it has the functions you require 
to accomplish your writing tasks. It is 
also important to consider your future 
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Premium Quality 
130-150 CPS 10X COM STAR 
Printer $199 

10" carriage, prints 8%”xll” standard 

strike capability for 18 x 18 dot matrix 
(near letter quality), high resolution bit 
lower' descenders’ with super' and 
subscripts, prints standard, italic, block 
gives you print quality and features 
found on printers costing twice as 
‘ !! (Centronics Parallel Interface) 


Premium Quality 150-170 CPS 
15i/ 2 X COM STAR Business 
Printer $319.00 


STAR PRINTER pli 


JUKI 


■JUKI 


wheel printer/typewriter combination, 
switch. 12” extra large carriage, 
typewriter keyboard^ automatic margin 

parallel or RS232 W seriai t: ^ 
(Specify). List $399.00. Sale $ 279.00 


O Olympia 


O Olympia 

Printer/Typewriter Combination $439.00 

Better than IBM Selectnc. Superb 


HSSlteS 


• 15 Day Free Trial — 7 Year Immediate Replacement Warranty 




We Love Our Customers 


312/382-5244 to order 


COM-STAR PLUS+ PBCDEFEH IJKLMNOPDRBTUVWXYZ 
Print Example: BBCDEFGHI JKLMN0PQR8TUVWXYZ 1 2348*7890 
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JB Lowest Price In The USA! 

atarS*C omputer System Sale 

• Students * Word Processing • Home * Business 




MONITOR OPTIONS: List Sale Add $9.95 for 

; isg:s3ssssr~ < " t -"~- US'S ,8S e ““" 

90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the ATARI COMPUTER SYSTEM equipment or programs fail due to faulty 
workmanship or material within 90 days of purchase we will replace it IMMEDIATELY with no service charge! ! 


Best Prices • Over 1000 Programs and 500 Accessories Available • Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 


Add $25.00 for shipping and handling!! COMPUTER DIRECT 

Enclose Cashiers Check, MowyO'rder We Love Our Customers 

express maft °We accept Visa and MasterCard. We ship Box 1001, Barrington, 111.60010 

C.O.D. to continental U.S. addresses only. 312/382-5050 tO Order 

























Super-Text, 



quences for special printer features. A 
printer sequence code can be assigned to 
any of ten characters. You can then em¬ 
bed these nonprinting codes within your 
text to select such functions as super¬ 
scripting, subscripting, ribbon colors, 
and alternate type styles. The manual 
contains several examples of how to set 
up your printer for these kinds of 

In use, Super-Text is very similar to 
other word processors. To type, you en¬ 
ter a special "add mode." Word-wrapping 

and specify a filename; Super-Text adds 
the extender .TXT. Atari Super-Text files 
are in ASCII, so they can be read by 
other word processors or spelling- 
checker programs. Program files in 
ASCII format are also readable, as long 
as they have the .TXT extender. 

To load a file, Super-Text first dis- 

disk. S You^an select a f^bydtheMts 

also displays the name of the file in 
memory (if any), the current drive num¬ 
ber, and the number of free pages re¬ 
maining in memory. (On a 48K Atari, 
the maximum file size is 15K—about 
15,000 characters.) 


COMPARE LINE CONDITIONERS! 
You’ll Choose Tripp Lite. 

Automatically adjusts varying input voltages up or down to protect 
computers from brown-outs and high voltage surges. 

• Maintains load voltage 120V 
AC (±5%) from 96V AC to 
138V AC input range. 

• Built in spike and R.F.I. 

• 98% efficient. Load regula¬ 
tion is 2% for no load to full 
load. 

• Indicator light for monitoring 
high and low voltage condi- 

These stepped transformer systems are higher in efficiency, lower in 
wave form distortion, and lower in cost than C.V.T.’s (constant voltage 
transformers). 




Super-Text contains a large number 
of flexible features. For example, the 
typical search-and-replace works either 
individually or globally, but also lets 

gram even tells you how many occur- 

document by globally searching for sin- 
gle spaces. 


Programmable Keys 

Another very useful feature is the ability 
to assign up to 30 characters to a single 

defined the string "Super-Text" as a pro¬ 
grammable key. A single keypress then 
saved me from typing the phrase each 
time. This feature can be toggled on or 


powerful progi 


tions, onscreen formatting and print pre¬ 
viewing, soft and hard tab stops, headers, 
footers, auto page numbering, para¬ 
graph identation, centering, underlin¬ 
ing, and much more. 


Super-Text is easy to use, has excel¬ 
lent documentation with numerous ex- 


i a novice or serious writer might 


looking for your first word proc 


Super-Text 
Muse Software 

Baltimore, MD 21 


This Publication 
is available in Microform. 
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International 
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Enhancements To BASIC For Atari 


Tom R. Halfhill, Editor 

Requirements: Atari 400/800 with 48K 
RAM, a disk drive, and Atari BASIC car¬ 
tridge; or a 1200XL with a disk drive and 
Atari BASIC cartridge ; or a 600XL/800XL 
with 64K RAM and a disk drive. 


Enhancements to BASIC is an impressive 
utility that provides more than 40 new 
commands for BASIC programming. It 
isn't an "extended BASIC"—that is, it 
add any special keywords for 
>n in your programs. Rather, it's a 
utility that makes programming 
and debugging easier and more efficient. 
Best of all, it frees you from worrying 
about the infamous lockup bug which 
has haunted Atari BASIC programmers 

BASIC, you must follow a 25-step setup 
procedure carefully described in the 

Atari 3 BASIC "cartridge^^ESo/SiOO/ 
1200XL) or built-in BASIC 
(600XL/800XL) into Random Access 
Memory (RAM). Then it modifies 
BASIC, adding the new commands and 
fixing the bug which can unpredictably 
lock up the Atari during program edit¬ 
ing. Finally, Enhancements copies itself 
onto another disk for future use. From 
then on, you simply boot up the modi¬ 
fied BASIC from this disk, either remov¬ 
ing the BASIC cartridge if you have a 
400, 800, or 1200XL, or holding down 
OPTION to disable the built-in BASIC 
on the 600XL/800XL. 

Most of the new fe 
standard fo: 


values in decimal or hexadecimal (try 
renumbering a BASIC program in hex!). 

keys—for example, pressing CTRL-4 
automatically prints LOAD"D: or any¬ 
thing you like. 

But perhaps the most powerful en¬ 
hancement is the tracer/debugger. Most 
TRON/TROFF (trace on/off) utilities 


running simultaneously or 
screen. Implementing this 
computer with only 48K o 


nevertheless, the tracer does a remark¬ 
able job of handling such memory- 
juggling challenges as player/missile 

chine language subroutines. You can 
memory. ^ f ^ 


re fairly 
of this type. There 


ibering and renumbering, del 
:ks of lines, listing all vari< 
ching for lines containing a ci 
able, globally changing vai 
les, and sending screen outpu 


command protects BASIC programs by 
making the listings unreadable but exe¬ 
cutable. You can lock the keyboard to 
—— 1 - : ng until a personal au- 


change screen margins and the 
period before keys begin repeating 
600XL/800XL, you can change th 


To receive additional 
information from advertisers 
in this issue, use the 
handy reader service cards 
in the back of the 
magazine. 
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INCREASE 
YOUR DISK 
CAPACITY 
100% 


ing the existing data! 

a nibble 
notch 


f) only 14 ”’ 


DISK OPTIMIZER 
SYSTEM c 

SOFTWARE FOR APPLE II, II+, 
lie, III, AND FRANKLIN 

CERTIFIES YOUR NEW 
DISK 100% ERROR-FREE! 

• Locks out bad sectors • Adds 
36th track • Performs disk 


SPECIAL PACKAGE PRICE 
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You never know who you will meet 
or what will be said when you’re on 
American People/Link. 








Computers And Society 

Davi cT5 Thornburg, Associate Editor 


Expert Systems And The Mass Market Micro 


A few months back I raised the con¬ 
troversial notion that, contrary to 
the views of the pundits, the home 
computer industry hadn't died. In 
fact (and here's where the criticism 
came), I argued that the true 
"home" computer market had yet to 

My point was that personal 
computers are unlikely to penetrate 
much more than 10 percent of 
American homes until they become 
as easy to use as much of the other 
technology we find in our homes. I 
agree it is silly to expect a personal 
computer to be as easy to use as a 
clothes dryer. On the other hand, 
why should it be any harder to use 
than a video disc player, especially 
when the video player contains 
more complex technology than is 
found in most personal computers? 

Before home computers be¬ 
come commonplace, we must also 
create home software applications 
that will allow the computer to ad¬ 
vance beyond the stage of being a 
tool for writing or record-keeping. 
Imagine sitting at your computer in 
the middle of the night and engag¬ 
ing in the following dialog with your 
home computer: 

What seems to be the problem? 

My child just woke up and says 
he itches. He has red splotches on 

Red splotches can indicate many 
things. Please call your child's doctor 
now. If the doctor has to call you back, 

tions while you are waiting for the call 
to be returned. Are the red splotches 
located on other areas of the body as 

Yes, there are some small ones 
on the chest. 

Did your child eat any of the 
following foods in the last eight hours: 
oranges, strawberries, chocolate? 


Yes, we had ham with an or¬ 
ange peel sauce for dinner. 

Has your child ever displayed an 
allergic reaction to orange juice? 
[And so on.] 


Applying Artificial 
Intelligence 

This hypothetical interaction could 
help save a family member's life, or 
at least reduce discomfort. Such pro¬ 
grams—which can help solve prob¬ 
lems ranging from diagnosing an 
illness to selecting the correct wine 
for dinner—are called expert 
systems. 

Expert systems are one of the 
current commercial applications of 
research in the field of artificial in¬ 
telligence. Up to this point, most 
expert systems have been run on 
fairly large computer systems, and 
they have been applied to massive 
computational tasks such as choos¬ 
ing the correct location for offshore 
oil wells. 

Creating an expert system re¬ 
quires close interaction with human 
experts who are able to express their 
own decision-making process in 
terms of rules. Each rule is generally 
expressed in the form: IF (conditions 
are true) THEN (result is likely). Many 
of the more sophisticated expert sys¬ 
tems have ways of dealing with im¬ 
precise information—assigning 
likelihoods to various results de¬ 
pending on the certainty with which 
the conditions are known. 


contains this se 
range in number to 
The program also contains another 
part called an inference engine. The 
inference engine decides which rule 
to apply to the various information 
that has been entered, knows when 
to ask for more information, and 
infers a result. Once an expert sys¬ 


tem has drawn a conclusion, the 
user can usually enter a command 
such as WHY?, and the system out¬ 
lines the various rules and infor¬ 
mation it used to get its result. 
Mathematically spealdng, such pro¬ 
grams can prove themselves. 

Ferns Versus Roses 

Anyone can probably list several ap¬ 
plications for expert systems: home 
medicine, car problems, plant 
choices for the garden, choosing the 
right stereo, and even picking the 
right computer! 

As home computers acquire 

pert systems will become common¬ 
place. Artificial intelligence 
languages such as PROLOG and 
LISP are now being readied for the 
personal computers many of us al¬ 
ready have, so there is no techno¬ 
logical reason that expert systems 
won't become a reality in our coun¬ 
try in the next two years. 

Consider that in Britain, PRO¬ 
LOG is available on the inexpensive 
Sinclair Spectrum+ for under $40. 
According to Sinclair, this language 
is selling well, and is being taught to 
school children who are using it to 
build their own expert systems. The 
current interest in teaching database 
skills in our country is a refreshing 
step in the right direction. 

The birth of the true consumer 
market for computers (a market in 
which computers will become as 
commonplace as televisions) will 
come very soon. We who have used 
personal computers since the 1970s 
and early 1980s will be fondly re¬ 
membered as the pioneers of the 
true information revolution. 

ate useful applications for these ma¬ 
chines, we may become shapers of 
the revolution as well. © 
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Bits, Bytes, And Black Sheep 






TELECOMPUTING TODAY 


Inside XMODEM 


Last month we covered the basics of 
uploading and downloading and 
how the XMODEM protocol devel¬ 
oped into a system for reliably trans¬ 
ferring files over phone lines. Now 
let's take a look inside XMODEM to 

^ XMODEM requires certain 
communications settings (eight data 
bits, no parity, one stop bit). Some 
terminal programs set these param¬ 
eters automatically during XMODEM 
transfers. Others require you to set 
them manually. 

XMODEM transfers files by 
sending and receiving them in 
blocks. Each block consists of five 
elements: a special character that 
marks the beginning of the block 
(called a start of header character); a 
number which identifies the se¬ 
quence number of the block (incre¬ 
mented by one for each block sent); 
a number which insures the block 
number is correct; a 128-byte chunk 
of the file being transferred (the file 
is chopped up on the sending end 
and reassembled on the receiving 
end); and a number to verify that the 
128-byte chunk of data received is 
the same as was sent. This number 
is called a checksum. It is the sum of 
the hexadecimal values of all 128 
characters. 

Downloading 

After notifying the remote system 
that you want to download a certain 
file with XMODEM, the other sys¬ 
tem prepares the file for transmis¬ 
sion and then waits for your signal 
that things are ready to begin. When 
you instruct your terminal program 
to begin the transfer, it sends an 
acknowledgment signal consisting 
of a single character called an ACK. 
The first ACK means "ready for next 
block." 

The remote system then sends a 
block to your computer. Your termi- 

header character, then checks the 
block number for both validity and 
proper sequence. Next it examines 


the 128 bytes of data and calculates 
a checksum. It compares this to the 
checksum actually sent by the re¬ 
mote system; if both are the same, it 
assumes the data was transmitted 
without errors. 

As each block is successfully 
received, another ACK is sent. If an 
error is detected or the next block is 
not transmitted after a certain 
amount of time, your terminal pro¬ 
gram sends a character referred to as 
a NAK (negative acknowledgment). 
A NAK means, "I think we had a 
problem with the last block; please 
resend it." The transfer is aborted if 

than^an agreed-upon number of 
times (usually ten). When the trans¬ 
fer is complete, the remote system 
sends a signal called EOT (end of 
transmission). 

Nonstandard Protocols 

Although the original standards for 
XMODEM file transfers are well es¬ 
tablished, not all terminal programs 
that advertise XMODEM capability 
actually conform to the standard. 
Here is an example of what can hap¬ 
pen (the names have been changed 
to protect the innocent): 

The Bitblaster computer has 
been available for about a year. 
Some kindly soul, intent upon put¬ 
ting far-flung Bitblaster owners in 
touch with each other, writes a bul¬ 
letin board program for the new ma¬ 
chine. Since he wants to encourage 
people to share programs for the 
Bitblaster, he includes an XMODEM 
feature. His friend writes a public 
domain terminal program with 
XMODEM capability and starts 
passing it around. 

What they don't know is that 
their implementation of XMODEM 
was not strictly by the book. But 

work fine together, no one notices. 
The number of Bitblaster BBS sys¬ 
tems rapidly multiplies, and there 
are thousands of copies of the free 
terminal program in use. 


However, when Bitblaster own¬ 
ers start using the terminal program 
on other systems, they discover— 
much to their chagrin—that the 
good oT XMODEM feature doesn't 

BBSs. When something like this 
happens, it can take years for every¬ 
one to agree on a common fix for the 
problem. Even commercial telecom¬ 
puting packages are written by nor¬ 
mal people, perfectly capable of 
making such mistakes. 

Other Problems 

Commercial information services 
are not well suited to XMODEM 
transfers. The protocol was devel¬ 
oped for microcomputer-based BBSs 
which handle only one user at a 
time and can therefore devote all of 
their attention to the transfer. On a 
commercial service, hundreds of us¬ 
ers may be logged on simultaneous¬ 
ly, and the mainframe computer 
gives each user only a certain 
amount of attention for a certain 

The only way to make XMO¬ 
DEM work on the information ser- 

standards. However, this severely 
limits the ability to recover from bad 
blocks and out-of-sync acknowledg¬ 
ment signals. 

Although errors are relatively 
rare, many terminal programs and 
information services offer their own 
transfer methods in addition to (or 
instead of) XMODEM. There's only 
one hitch—often this means both 
computers involved in the transfer 
must be running the same terminal 
program, or in the case of infor¬ 
mation services, a terminal program 
written and sold by the service for 
your particular system. 

Next month, as promised earli¬ 
er, I'll show you how to save money 
when sending E-mail by composing 
your messages offline and then up¬ 
loading them to the host computer. 
Until then, BCNU. © 
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PROGRAMMING THE Tl 

C.&egena 


Multiple Choice Test 


purpose multiple cl 
randomly arranges both the ques¬ 
tions (without repetition) and the 
possible answers. 

This program can be used for 
questions on any topic. Computer 
literacy questions are included here 
n example. 


The 


quest 


in DATA statements. Each DATA 
statement contains six items. The 
first item is the question; the next 
four are the possible answers; and 
the last item is the number of the 
correct answer. The final DATA 
statement signals the end of the 
question list: 


You i 


e any number o 


possible quest 
computer's memory. Line 190 is a 
DIMension statement that allows 
for 30 possible questions. To in¬ 
change all the 30s in line 190. 


Reading The Data 

Line 160 defines the number of 
questions in the test, and line 300 
performs the procedure for the spec¬ 
ified number of questions. If you 
want to alter this number, change 
the 20 in these two lines plus the 
printed score in line 690. Also make 

questions and answers i/the DATA 

The variable I is used as a 
counter for the questions. Questions 
read from the DATA statements are 


stored in the string variable T$, the 
four possible answers are stored in 
A$, and the number of the correct 
answer is stored in B. These values 
are in arrays to keep the answers 
with the corresponding questions. 

As the information is being read 
in, S$(I) is set equal to A for use as a 
signal so questions won't be repeat¬ 
ed during the quiz. When a question 
X is printed, S$(X) is set equal to "" 
(null). Line 320 chooses a random 
number X, but if S$(X) is null, the 
question has previously been used 
and a different X must be chosen. 
Line 350 prints the question. 

Lines 370-390 define C(J) for 
the four answers to mix up the order 

Line 400 randomly chooses D for 
the correct answer. The C variable 
for the correct answer is set to zero 
so it cannot be used in another posi¬ 
tion. Lines 430-490 mix up the or¬ 
der of the answers, making sure the 
correct answer is in the right posi¬ 
tion and each answer is used only 
once. Lines 500-530 print the four 
answers with the possible choices A, 
B, C, and D. 

Lines 540-580 receive the stu- 

letter from A to D, and then print the 
choice. Line 590 checks to see if the 
key pressed is the correct choice. 
Line 600 prints the message for an 
incorrect answer, then prints the 

CORRECT for a correct answer, and 
line 630 increments the score, SC. 
Lines 640-670 wait for the student 
to press ENTER before going to the 
next question. 

Lines 680-700 clear the screen, 
then print the score. 

To customize the test, simply 
change the questions and answers in 
the DATA statements, making sure 
you have enough questions for a 
complete quiz and that the last 


DATA statement contains ZZZ to 
signal the end. You might also pre- 

Here is an example of changing 
the DATA statements. Suppose 
your question is "In which year did 
Columbus discover America?" with 
the possible answers 1256, 1492, 
1776, and 1812. The correct answer 
is in the second position. The DATA 
statement would look like this: 

720 DATA IN WHICH YEAR DID 
COLUMBUS DISCOVER AMERICA? 
730 DATA 1256,1492,1776,1812,2 
If you want to save typing ef¬ 
fort, you can obtain a copy of this 
program by sending a cassette or 
disk, a stamped, self-addressed 
mailer, and $3 to: 

C. Regem 
P.O. Box 1502 
Cedar City, UT 84720 
Please be sure to specify the name 
of the program and that you need 
the TI version. 
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We wrote the book on the... 



First there was the fabulously 
successful VIC-20. Then came 
the record-breaking 
Commodore-64. 

Now Jack Tramiel has launch¬ 
ed his third home computer, 
the ATARI ST. 

The ST promises to shatter all 
existing price-performance bar¬ 
riers and become a leader in 
the home-computer market. 

This book, PRESENTING THE 
ATARI ST gives you an in- 
depth look at this sensational 
new computer that promises to 
bring you... “Power without the 
Price.” Some of the topics in¬ 
clude: • History of Atari 

• Overview of the ST • Con - 
struction, Operating System 

• Peripherals • Languages 

• User Programs, and more. 

Price $16.95 

Available June 1st Call for the name of your nearest dealer 



P.O. Box 7211 Grand Rapids, Ml 49510 For Fast Service Call (616) 241-5510 












































Break the EA3SC 
language barrier 




P.O. Box 7211 Grand Rapids, Ml 49510 • Telex 709-101 - Phone 616/241-5510 
















BASIC File Editor For Commodore 


Henry A. Doenlen 


Edit ASCII files in the form of num¬ 
bered BASIC lines with this short util¬ 
ity for the Commodore 64 and VIC-20. 


One of the best features of any Com¬ 
modore computer is its BASIC line 
editor. By using the insert, delete, 
and cursor control keys, you can 
easily move the cursor anywhere on 
the screen and edit a BASIC pro¬ 
gram without having to retype en- 

Unfortunately, ASCII data 
files—files of characters such as 
those produced by many word pro¬ 
cessor or database management pro¬ 
grams—are not so easy to edit. To 
change one data item in a file, you 
must either rerun the program that 
produced the file, or write another 
program that reads the file, makes 
the change you want, and writes the 
file back to disk or tape. Both op- 

Disguising ASCII As BASIC 

Although the Commodore BASIC 
editor is not designed to edit such 
files, you can make it do the job with 
a simple trick: Disguise the ASCII 
data as a collection of BASIC lines 
by adding line numbers and quota¬ 
tion marks. For example, enter this 

10 TM REALLY ASCII DATA" 

You can't execute this line in a 
program, of course, without getting 
an error. But the BASIC editor can 
handle it with ease, letting you add 
or delete characters, change the line 
number, or relist the line. "BASIC 
File Editor" uses this trick to let you 
edit ASCII files, adding artificial line 
numbers and quotation marks when 
it loads a file into memory, and de¬ 
leting them when the file is resaved. 

Type in BASIC File Editor and 
save it. If you are using a Commo¬ 
dore 64 or VIC-20 with a disk drive, 
enter the program exactly as it is 
listed.Tape users should omit lines 


5, 220, and 360-387, change the 42 
in line 350 to 35, and change the 
following lines as shown: 

110 PRINT"[DOWN)LOAD FILE":INP 

230 CLOSE1:OPEN1|1)1[F$:rem 41 

Before editing an important file, 
you may want to practice on a test 
file. This five-line program makes a 
test file for you (tape users should 
change the 8 in line 10 to a 1): 

10 OPENl,8,1,"@0 jASCTEST,P,W" 

20 PRINT41,"THIS PROGRAM MAKES 

30 PRINT#1,"ASCII DATA LOOK" 

40 PRINT#1,"LIKE BASIC LINES." 

After making the test file, load 
and run BASIC File Editor. The 
menu offers four options: You can 
press L to load a file, S to save a file, 
C to clear data from memory, or E to 
list your data and exit the program. 
To load the test file, press L, then 
type ASCTEST when prompted for 
the filename. (Disk users should 

ASCTEST is stored as a program 
file, as indicated by the ,P in line 10.) 
After the main menu reappears, 
press E to list the data and return to 

Editing Your Data 

As you can see, the ASCTEST data 
is spliced onto the end of BASIC File 
Editor in the form of numbered pro¬ 
gram lines. The data lines can be 
edited like any other BASIC lines. 
Try making some changes. To add 
new data at the end of the file, enter 
new lines with higher line numbers. 
Use intermediate line numbers to 
insert new data between existing 
lines. Don't forget that the data in 
each line must be enclosed in quota¬ 
tion marks. 

When you're done editing, en¬ 
ter RUN to reenter the File Editor 
program and press S to resave the 


file. Again you'll be prompted to 
enter a filename. If you are using a 
disk drive, do not use the same file¬ 
name (ASCTEST) unless you want 
the revised file to replace the origi¬ 
nal file. If you use a different file¬ 
name, a new file is created. Of 
course, if you are using tape you 
must also be careful to rewind the 
cassette if you want the old file 
erased, or be careful not to overwrite 
the old copy if you want it preserved. 

Now press C to clear the data 
area, and L to load your new file. 
After it loads, press E to verify that 
the changes were successful. If you 
had not pressed C, the new file 
would have been appended to the 
data already in memory. This makes 
it easy to append one file to another. 

You should avoid using RUN/ 
STOP or RUN/STOP-RESTORE to 
break out of the program. Always 
exit by pressing E at the menu, or 
important memory pointers will be 
left scrambled. If you do break out, 
rerun the program, then do a load 
followed by a clear before attempt¬ 
ing any further editing. 

When A Program Isn’t A 
Program 

pie way^store^afdataf a™a 
tape data file. Hence, the tape ver¬ 
sion of the File Editor program 
works only with such files. How¬ 
ever, disk users have greater flexibil¬ 
ity in choosing a file type. 

The most common format for 
character data storage on disk is the 
sequential file. Such files are easy to 
create: Simply OPEN 1,8,1, "filename, 
S,W" (the final ,S,W indicates that 
the file called filename is to be a 
Sequential file open for Writing). 
Then use PRINT# 1 to write the de¬ 
sired data to the file and CLOSE 1 
when finished. Such files will show 
up in the disk directory as SEQ. 

the data in a program file. The pro- 






















Page Flipping On The Atari 

Cloy-Stuart 


Page flipping is an animation tech¬ 
nique in which entire screens can be 
flashed in rapid sequence, much like 
flipping through the pages of a book. 
This makes possible some amazing 
graphics displays. The article includes 
two demonstration programs (one for 
computers with as little as 16K RAM, 
and another for machines with at least 
48K). The programs work on the 
400/800, XL, and XE models. 


Animation is any sequence of events 
that creates the illusion of motion. 
Note the phrase illusion of motion: 
no actual motion is required. For 
example, consider the lights on a 
movie marquee, stadium score- 
board, or message board. When the 
lights are flashed in sequence, they 
produce the illusion of motion, al¬ 
though the bulbs themselves are 
stationary. 

Movies and cartoons work on 
the same principle. They consist of a 
series of still pictures, each slightly 
different than the one before it. 
When the pictures are projected in 
rapid succession, we perceive mo¬ 
tion. The same principle can be ap¬ 
plied to computers, except that few 
computers can draw high-resolution 
screens fast enough to fool the eye. 
The answer is a special program¬ 
ming technique known as screen 
flipping or page flipping. Screens are 
drawn beforehand and stored in 
memory, then displayed one after 
the other in an instant. 

ANTIC And Display Lists 

By now, many of you are well ac¬ 
quainted with the Atari ANTIC 
chip, display lists, and how Atari 
computers display screen images. 
Many articles and books have been 
published on this subject. However, 
a quick overview will be helpful 

Besides the 6502 microproces¬ 
sor, the Atari also contains a special 
chip known as ANTIC. ANTIC is a 


struction set, and it is in charge of 
displaying all screen data. The pro¬ 
gram that instructs ANTIC is called 
a display list. The display list is 
merely a list of instructions that lo¬ 
cates screen memory for ANTIC and 
tells it which graphics mode to dis¬ 
play. The starting address of the dis¬ 
play list is stored in the customary 
low byte/high byte form at memory 
locations 560 and 561. To find the 
starting address of the display list in 
any graphics mode, type the follow¬ 
ing line in immediate mode: 

GR-l mode]:DL =PEEK 

(560)+256*PEEK(561):PRINT DL 
where [mode] is the graphics mode 
number. This line can also be in¬ 
cluded in a program to store the 
display list address in the variable 


Screen Memory And 
Pointers 

While display lists differ greatly, de¬ 
pending on the graphics mode, one 
thing is always certain. The fifth and 
sixth bytes of the display list contain 
the low and high bytes of the start¬ 
ing address of screen memory. To 
find the starting address of’screen 
memory in any graphics mode, use 
this line: 

GR-I mode J:DL=PEEK 

(DL+4)+256*PEEK(DL+5):PRINT ST 

Remember that when indexing 
within a list, you start counting at 
zero. That's why the fifth element of 
the display list is calculated at 
DL+4 and the sixth at DL+5. These 
two bytes together are called a 
pointer. As ANTIC scans the display 
list, these two bytes point ANTIC to 
the start of the screen memory. 

The use of pointers is called 
indirection. Indirection can be a very 
powerful tool, and thanks to the 
foresight of Atari's engineers, it 
makes page flipping possible on 
Atari computers. Some other com¬ 
puters reserve an area of memory 
that is dedicated entirely to the vid¬ 
eo display. To display a new screen¬ 


ful of data, the entire screen must be 
redrawn. This requires the high 
speeds of machine language, and at 
best is a complicated and time- 
consuming project. Through the use 
of pointers and indirection, the Atari 
avoids these complications. 

By simply POKEing new values 
into the screen memory pointer in 
the display list, any area of memory 
can be instantly displayed on the 
screen. There is only one important 
rule to follow. To avoid garbled dis¬ 
plays, screen memory should not 
cross a 4K memory boundary—that 
is, any address evenly divisible by 
4096. 

There is a way around this 
problem, but there's no room to ex¬ 
plain it in detail here. However, you 
should note that it's impossible to 
flip pages in GRAPHICS 8 without 
taking this problem into account. 
Because GRAPHICS 8 uses about 
8K of screen memory, the screen 
always crosses a 4K boundary. For 
now, it's probably best to experi¬ 
ment with page flipping in graphics 
modes 0 through 7, which use less 
than 4K of screen memory. With 
careful planning, screen memory 
need never cross a 4K boundary in 
these modes. 

Setting Up Page Flipping 

To implement page flipping, you 
must first calculate the starting ad¬ 
dress of the area of memory you 
wish to display. (You'll have to de¬ 
termine how much memory to set 
aside depending on the number of 
pages you want to flip, how much 
RAM is installed in your machine, 
etc.) Next, convert this number to its 
low-/high-byte representation us¬ 
ing the following line: 

AD = [address J:HI-INT(AD/256): 

LO-AD—(256*HI) 

where [address] is the starting mem¬ 
ory address. 

Then, choose a graphics mode 
and calculate the starting address of 
the display list. Finally, POKE the 
values LO and HI into the screen 






























Commodore 64 
Hi-Res 
Quick Clear 

Paul W. Dawning 


Here's a machine language routine 
that clears the Commodore 64's high- 
resolution screen in less than a second. 


If you've ever used high-resolution 
graphics on the Commodore 64, you 
probably know how long it takes to 
clear the hi-res screen in BASIC. 
You need to POKE 8,000 memory 
locations with zeros, usually with a 
line like this: 

FOR J=8192 TO 16192:POKE J,0:NEXT 

This takes about 30 seconds— 
not a very long time, but it can seem 
almost endless if you're staring at a 
PLEASE WAIT message on the 
screen, waiting for the program to 

"Quick Clear" is a short ma¬ 
chine language routine that clears 
the hi-res screen in less than one 
second. It can be inserted in any 
program that uses high-resolution 
graphics. You don't need to under¬ 
stand machine language to use it— 
just type it in and enter RUN. This 
installs the ML in the cassette buffer, 
starting at location 828. Once the 
routine is in place, use SYS 828 
whenever you want to clear the hi- 

Fill With Any Value 

If you've never used hi-res graphics 
before, try this experiment. Run 
Quick Clear, then enter the follow¬ 
ing line to put your 64 in bitmap 


POKE 53265,PEEK(53265)OR32: 

POKE 53272,PEEK(53272)OR8 
The screen will be full of gar¬ 
bage. Now press SHIFT-CLR/ 
HOME and enter SYS 828. The 
screen will clear in a heartbeat. 

Ordinarily, you'll want to clear 
the screen with zeros. But you can 
also use this routine to fill the hi-res 
screen with any value from 0 to 255. 
Just change the second number in 
the third DATA statement from 0 to 
the desired number. 

The ML routine is relocatable, 
so you don't need to put it in the 
cassette buffer. To change its loca¬ 
tion, change the variable SA in line 
10 from 828 to another safe address 
(49152, for example). 

The variable HS in line 10 is the 
starting address of the hi-res screen. 
If you locate the screen at some ad¬ 
dress other than 8192, be sure to 
change HS to match. 

Quick Clear 

Please refer to "COMPUTEI's Guide to Typing In 
Programs" before entering this listing. 


10 SA=828:HS=8192:POKE2,HS-256 


































Unlocking IBM BASIC Programs 

Peter F. Nicholson 


This short utility unlocks BASIC pro¬ 
grams which have been saved in pro¬ 
tected format with the P option. It 
works on any IBM PC or PCjr. 


IBM BASIC lets you save a program 
in three formats: in tokenized (com¬ 
pressed binary) form, as an ASCII 
file, or as a protected (encoded bina¬ 
ry) program. The commands for 
these options are: 

SAVE "filename" (tokenized) 

SAVE “filename",A (ASCII) 

SAVE “filename",? (protected) 

In each case, DOS automatical¬ 
ly appends the extender .BAS and 
does not indicate the format on disk 
directories. You can load a program 
saved in any format with LOAD 
"filename. BAS", omitting the .BAS 
extender if you wish. 

Although a protected program 
loads and runs normally, it cannot 
be listed or edited, and neither 
BASIC nor DOS provides a way to 
"unlock" it. So when you save a 
program in protected format, you 
should also save an unprotected 
copy in case you decide to make 
some changes later. If you find your¬ 
self without a backup, however, the 
following utility can remove the 

Type in and save UNPROT. 
UTL. Note that you must save it with 
the filename UNPROT.UTL. When 
you run it, you'll be prompted to 
enter the active drive (enter A if you 
have one drive) and the name of the 
protected program. The drive runs 
briefly as the protection is removed, 
and then your program is listed on 
the screen, ready for you to edit or 


Invisible Fingers 

To mimic the effect of entering direct 
keyboard commands, UNPROT. 
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UTL assigns strings to the ten spe¬ 
cial function keys. It then manipu¬ 
lates the keyboard buffer to enter 
each string automatically, as if the 
function keys were being pressed in 
sequence by invisible fingers. If you 
use DOS 2.1, the subroutine at line 
2000 automatically enters the func¬ 
tion keystrokes for you. If you have 
another version of DOS, you'll have 
to delete the GOSUB 2000 state¬ 
ment from line 290 and press FI 
through F10 in sequence yourself, 
after entering the filename. 

Mimicking keystrokes is an effi¬ 
cient technique, but it makes a pro¬ 
gram somewhat difficult to follow. If 
you're interested in how this utility 
works, here's a brief explanation of 
how protected programs can be 
unlocked. 


The Key Addresses 

The first thing you need to learn is 
where the program starts and ends 
in memory. As explained in Appen¬ 
dix I of the IBM BASIC Manual, these 
addresses can be found with the fol¬ 
lowing PEEKs: 


•PEEK(&H359)-1 

The starting address is the same 
in every case; you can find it simply 
by entering NEW followed by the 
first PEEK statement above. Finding 
the ending address is more difficult, 
as you'll find if you load a protected 
program and enter the second state- 
it. All you'll get for your trouble 
tl function call error. 

s another way 
ft. Scalar 
stored immediately 
after the end of a BASIC program, 
and the VARPTR function can find 
the address of any variable. All you 
need to do is define an arbitrary 
scalar variable, CHAIN the protect¬ 
ed program into memory, and use 
VARPTR to find the address of the 
dummy variable. 


Breaking The Chains 

Unlike the LOAD command, which 
clears variables, CHAIN brings a 
program into memory and begins 
execution at a specified line number 
without destroying preexisting vari¬ 
ables. This is the method used in 
UNPROT.UTL. We don't want to 
run the chained program after it's in 
memory, so the CHAIN command 
uses a nonexistent line number 
(65529). This simply halts execution 
with an illegal function call error. 

Subtracting a few bytes to ac¬ 
count for the variable descriptor 
gives us the exact address where the 
program ends. To determine its 
length, we subtract the starting ad¬ 
dress from the ending address. 

Now that we know the pro¬ 
gram's starting address and length, 
we BSAVE it back to disk as a binary 
file. After performing a second 
NEW, it's necessary to set the point¬ 
ers for the start of scalar variables, 
arrays, and strings at the spot where 
the program ends. Finally, the pro¬ 
gram is BLOADed back into memo¬ 
ry at the correct starting address, 

complete. 

If you would rather not type in 
this program, send a formatted disk 
with a self-addressed, postage-paid 
mailer and a $3.00 check to: 

Peter F. Nicholson 
1701 South Princeton Road 
Ottawa, Kansas 66067 

UNPROT.UTL 

Please referto "COMPUTEI's Gujde to Typing In 


It 80 REM 'UNLOCK’ PROGRAMS SAVE 
D IN PROTECTED FORMAT. 


















Apple 

Universal 

INPUT 


William Sirtjpsprr 


Banish EXTRA IGNORED errors from 
your Applesoft programs with this 
short INPUT routine. It works on any 
Apple II series computer with DOS 3.3 
or ProDOS. 


Applesoft BASIC won't let you type 
commas or colons when responding 
to an INPUT prompt. The computer 
rejects everything after the punctua¬ 
tion and gives you an EXTRA IG¬ 
NORED error. There's a good 
reason for this, but there may be 
times when you'd like an input 
string to include the punctuation. 
For example, you might want to 
input a time value in response to a 

ENTER HOURSlMINUTES. 

"Apple Universal Input" solves 
this problem and can be used as a 
routine in any Applesoft BASIC pro¬ 
gram. Once installed, it lets you in¬ 
put strings containing commas and 
colons, from the keyboard or from 

Type in and save the following 
program, then enter RUN and type 
any string containing commas or co¬ 
lons. The program prints the string 
to show that the input was accepted 
without errors. 

You'll notice that the input 
prompt is a greater-than sign (>) 

signals that the normal Applesoft 
INPUT command is not in use. If 
you don't like this prompt, you can 
easily change it to another character. 
Find the ASCII code for the charac¬ 
ter you prefer, add 128 to the ASCII 


code, and substitute that value for 
the second DATA number in line 
270 of the program. For example, 
the < character has an ASCII code of 
60. To use that character as the 
prompt, you would replace the sec¬ 
ond DATA number in line 270 with 
188 (60 + 128). 


Program Breakdown 

Let's look at the example program to 
learn how this input routine can be 

Line 100 defines the variable 
T$. It's essential that this be the first 
variable your program defines. 

Line 110 POKEs a short ma¬ 
chine language (ML) routine into 
memory; the DATA for this routine 
is contained in lines 270-300. Lines 
120 and 130 print a prompt on the 
screen, and call the new input rou¬ 
tine with GOSUB 190. When using 
this routine in your own programs, 
you should use a similar GOSUB 

string. Note that the string is re¬ 
turned in the variable A$ (line 140). 

The BASIC subroutine calls the 
ML routine (CALL 768) to bring the 
input string into the computer's 
memory. Using the ROM GETLN 
routine, the ML routine first moves 
the string into the input buffer. Then 
it stores the string's length in loca¬ 
tion 798, subtracts 128 from each 
character's value to obtain the cor¬ 
rect ASCII codes, and returns con¬ 
trol to BASIC. 

Lines 200-260 move the string 
from the input buffer to a safe place 

the main program. The vehicle for 
this transfer is the string variable T$, 


which you'll recall was the first vari¬ 
able defined in the program. This is 
done so that you can find the de¬ 
scriptor for T$ by PEEKing the 
pointer in locations 105-106. 

Variable Descriptors 

As you may know, a simple variable 
descriptor consists of five bytes in 
the following form: 

Byte # Function 



By manipulating the descriptor 
for the variable T$, it is relatively 
simple to transfer the string from the 
input buffer (where it would quickly 
be overwritten) to another string 
variable (A$ in example program). 

After the descriptor is located 
(line 210), its third byte is POKEd 
with the length of the string (line 
220), and the fourth and fifth bytes 
are POKEd with the low byte/high 
byte address of the input buffer 
(lines 230-240). T$ is now set to the 
correct length and its descriptor 
points to the input buffer. 

The final step (line 250) is to 
copy T$ into A$, using a form of the 
MID$ function that extracts every 
character from T$. You may substi¬ 
tute other names for T$ and A$, of 
course, when using this routine in 
your own programs. 

Applesoft Universal Input 









Hardcopy Sprites 
For Commodore 64 
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IBM Variable Lister 

Peter F, Nicholson 
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Commodore Disk Editor 


Martin Sikes 


Examine or edit any sector on a disk 
with this short, useful program for the 
Commodore 64 and 1541 disk drive. 
Recommended for intermediate to ad¬ 
vanced users. 


One of the best ways to learn about 
disk storage is to look at the actual 
contents of sectors on the disk. 
"Commodore Disk Editor" lets you 
do just that and even change the 

this tool, you can repair garbled 
disks, retrieve accidentally 
scratched files, as well as protect 
your programs against tampering by 

To make the most of Disk Edi- 

basics of Commodore disk storage. 
Consult your 1541 User’s Manual. 
Additional information also is avail¬ 
able in various books and program¬ 
ming guides. Even without 
advanced knowledge, however, you 
can perform some interesting tricks. 
A few examples are given below. 

To get started, type in the pro¬ 
gram and save it. When running it 
for the first time, put an unimportant 
disk in the drive. Making mistakes 
with a program like this can scram¬ 
ble a disk and render it useless. Until 
you have gained some experience, 
practice on an unimportant disk. 
Make a backup copy of any impor¬ 
tant disk before you try to alter it. 

Reading And Editing 
Blocks 

Disk Editor begins by prompting 
you to enter track and sector num¬ 
bers of the block of data you want to 
examine. Commodore 1541 disks 


have 35 tracks, and each track con¬ 
tains a number of sectors. (The 
terms sector and block are often used 
interchangeably to describe a 256- 
byte data area on the disk.) The 
available track and sector numbers 
are listed below. Tracks 1-17 each 
have 21 sectors, numbered 0-20, 



To choose a particular sector, 
you must enter two numbers sepa¬ 
rated by a comma. The program 
does not let you enter nonexistent 
track or sector values, with the ex¬ 
ception noted below. For example, 
enter 18,1 and press RETURN to 
examine track 18, sector 1 (this 
block holds the first part of the disk 
directory). Disk Editor reads that 
block from the disk and displays its 
contents at the top of the screen. 

Disk Editor displays the block 
using the upper-/lowercase charac¬ 
ter mode. Thus, the values on the 
screen correspond to the numbers in 
your 64 User's Guide screen code 
table: A zero is displayed as an @ 
character, 13 as a lowercase m, and 

The next prompt asks whether 
you want to edit the block displayed 

choose another sector. If you select 
Y, press the cursor keys to move the 
blinking cursor atop the character 

the new character over the oldone! 
For instance, if the first filename in 
your directory is DOG, you can 
change the name to BOG simply by 
typing SHIFT-B over the D. 

When your editing is complete, 


you again have two options. You 
can press RETURN to write the 
changed block back to the disk, or 
press the fl special function key to 
escape the editing mode without 
changing anything on the disk. In 
either case, you'll return to the first 
prompt, so you can read the same 
sector again to verify your changes 
or proceed to another sector. To exit 
the program, enter track 99, sector 
99 at the first prompt. These are the 
only nonexistent track and sector 
numbers that Disk Editor allows you 

Don’t Boggle The BAM 

You've already seen how to change 
filenames by editing directory 

changed just as easily, by editing 
track 18, sector 0. Note that these 
names cannot be more than 16 char¬ 
acters long. 

Sector 0 of track 18 contains the 
Block Availability Map, or BAM— 
important information about the or¬ 
ganization of programs on the disk. 
It's very easy to damage files by 
improperly changing things in this 
sector. Until you're familiar with the 
BAM, avoid changing anything in 
this sector other than the disk name. 

You may notice that a copy of 
the disk ID follows the disk name in 
the BAM. However, you cannot 
change the disk ID by changing this 
value in the BAM. (You can change 
the value of the ID shown in sector 
0, but this won't change the disk ID; 
there's no way to do that without 
reformatting the disk.) 

Hidden Programs 

Lots of tricks are possible with 
Disk Editor. Perhaps you'd like to 
conceal a program's name to make 
it difficult for others to find in the 
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the appearance of the shape in the 
grid, press ENTER to redefine the 
character. (To completely redesign a 
character from scratch, use the 
CLEAR command, described below.) 

• INPUT lets you type in a pattern 
identifier and assign it to a particular 
character code. After selecting IN¬ 
PUT, choose a character from the set 
with the joystick and then type in 
the hexadecimal code for the rede¬ 
fined character. The hexadecimal 
code can be typed in upper- or 
lowercase (a routine at line 960 
automatically converts the code to 
uppercase). The INPUT command is 
handy when attempting to associate 
a pattern identifier with a CHR$ 
code in someone else's program. 

• RESTORE CH restores the current 
character to its original configura¬ 
tion. This command is useful if 

changed the wrong one. 

• RESTORE CHSET restores the en¬ 
tire character set to its initial 
appearance. 

• COPY copies a character to a sec¬ 
ond location in the character set. 
SuperFont prompts you for the first 
character (the one to be moved) and 
the second character (the destina¬ 
tion character). This command is 
handy for arranging your custom¬ 
ized characters to fit the various 
color codes. 

• WRITE DATA displays the pattern 
identifier for each selected character 
along with its ASCII value. Very 
handy when comparing characters 
or for providing a few character 
codes for another program. 

• MIRROR produces a mirror image 

• REVERSE puts the current charac¬ 
ter in the grid in reverse field: All 
dots become blanks, and all blanks 
become dots. 

• ROTATE turns the current charac¬ 
ter 90 degrees clockwise. 

• CLEAR completely clears out the 

characters from scratch. 

• INSERT places a row of blanks in 
the current character. Move the cur¬ 
sor in the grid with the joystick to 

blanks and press ENTER. All rows 
below will scroll down and the bot¬ 
tom row will be lost. 

• DELETE is the opposite of INSERT. 


Position the cursor on a row in the 
grid and press ENTER. The row will 
be eliminated and all other rows will 
scroll upward. DELETE and INSERT 
can be used with ROTATE to scroll 
characters left or right in the grid (of 
course, one row will be lost in both 
cases). 

• LOAD FONT loads a previously 
SAVEd character set (a font) from 
tape or disk. SuperFont prompts you 
for the device and filename. Be sure 
to type this in the standard format 
(that is, CS1 or DSK1.FILENAME). 
Again, capital letters need not be 

lower- to uppercase takes care of 
this for you. If you're using tape, the 
screen will be restored after the tape 
system messages have been printed 
(the same occurs with SAVE FONT, 
discussed below). When loading is 
complete, a command prompt 
appears. 

• SAVE FONT saves to tape or disk 
(in a data file format) only those 
characters which have been altered 
since SuperFont was run. Since each 

record, a large set may take 30 min¬ 
utes to save. As with LOAD FONT, 
you will be prompted for the device 
and filename. If you accidentally hit 
L (for LOAD FONT) or S from the 
main menu, simply press ENTER to 
abort the command when prompted 
for the device and filename. 

Once saved, character sets can 
be loaded into any program where 
they're needed (we'll consider this 
in greater detail shortly). As with 
LOAD FONT, a command prompt 
appears when the operation is 
complete. 

• PRINT CH prints the current char¬ 
acter in an 8 X 8 grid along with its 
ASCII and pattern identifier codes, 
then returns you to the main menu. 
Be sure to modify line 1260 to corre¬ 
spond to the specifications of your 
printer. 

• PRINT CHSET is the same as the 
previous command, except it prints 
every character which has been 
modified. 

The commands offered by Su¬ 
perFont are versatile, but you may 
want to add others. Since the pro¬ 
gram uses most of the TI's memory, 
unless you have additional RAM 
you'll have to substitute your own 
routine for an existing one. Fortu¬ 
nately, the program is modular in 





Redesigning a character with "TI 
SuperFont." 


structure. Just follow the branching 
IF statements from line 360 to 920 
for the current commands. If you do 
alter the program, test it thoroughly 

memOTy S left. y0U ^ ^ 6 P ' enty 

Retrieving A Font Or 
Screen 

After you've saved a newly created 
character set, how do you go about 
recovering it for use in another pro¬ 
gram? Program 2 shows how this is 
done. 

In line 130, the device and file¬ 
name for the character set file is 
defined as B$ (the filename used 
here is FONT). If you store this file 
on tape rather than disk, line 130 
should read B$ = "CS1". Lines 
140-160 load in the new character 
set and print it on the screen. Line 
170 sets up a delay so you can see 
that the character set has successful¬ 
ly loaded. 

With SuperFont, you can per¬ 
form many chores with ease. You 

(ever wished for true lowercase?), 
create graphics characters and ani¬ 
mated figures (space creatures!), or 
just play around. The uses of this 
utility are endless. I'm sure you'll 
have as much fun discovering them 


Program 1: TI SuperFont 













CHARPAT(I,A*{I—L) > : : 






Program 2: Character Set 
Loader 
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Apple ProDOS Variable Lister 
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Atari Cassette Filenames 
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COMPUTERS Guide 
To Typing In Programs 


Before typing in any program, you should famil¬ 
iarize yourself with your computer. Learn how to 
use the keyboard to type in and correct BASIC 
programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your disk drive or cassette unit. Computers are 
precise—take special care to type the program 
exactly as listed, including any necessary 
punctuation and symbols. To help you with this 
task, we have implemented a special listing 
convention as well as a program to help check 
your typing—the “Automatic Proofreader." 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a lot of time and trouble. 

Since programs can contain some hard-to- 
read (and hard-to-type) special characters, we 
have developed a listing system that spells out in 
abbreviated form the function of these control 
characters. You will find these special characters 
within curly braces. For example, {CLEAR} or 
{CLR} instructs you to insert the symbol which 
clears the screen on the Atari or Commodore ma¬ 
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 
{A}, hold down the CONTROL key and press A. 
Commodore machines have a special control key 
labeled with the Commodore logo. Graphics 
characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 
graphics character can be listed as f<A>]. In this 
case, hold down the Commodore logo key as 
you type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT-S) would be listed 
as S. One exception is {SHIFT-SPACE}. Hold 
down SHIFT and press the space bar. 

If a number precedes a symbol, such as {5 
RIGHT}, {6 S}, or [<8 Q>], you would enter five 
cursor rights, six shifted S's, or eight Com- 
modore-Q's. On the Atari, inverse characters 
(printed in white on black) should be entered 
with the Atari logo key. Since spacing is some¬ 
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE}. 

There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 
Atari special characters: 


Atari 400/800/XL 



Commodore PET/CBM/VIC/64 



Also, we have developed a simple, yet effective 
program that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 
64, or Atari, run the Proofreader to activate it, 
then enter NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press¬ 
ing RUN/STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can use SYS 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(1536) to reenable the Atari Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type. It simulates the IBM's BASIC line editor. 

Using The Automatic Proofreader 

Once the Proofreader is active, try typing in a 
line. As soon as you press RETURN, either a 
number (on the Commodore) or a pair of letters 






































(Atari or IBM) appears. The number or pair of 
letters is called a checksum. Try making a change 
in the line, and notice how the checksum 
changes. 

All you need to do is compare the value pro¬ 
vided by the Proofreader with the checksum 
printed in the program listing in the magazine. In 
Commodore listings, the checksum is a number 
from 0 to 255. It is set off from the rest of the 
line with rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksum in the listing. 
If they match, go on to the next line. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've typed in the 
characters in the right order. If characters are 
transposed, the checksum will still match the list¬ 
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How¬ 
ever, the Proofreader does catch the majority of 
typing errors most people make. The IBM Proof¬ 
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. 

Special Proofreader Notes For 
Commodore Cassette Users 

The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 

Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof¬ 
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
enter these two lines exactly as shown, pressing 
RETURN after each one: 

A$="PROOFREADER.T":B$="{10 SPACES}" 

:FORX=1T04:A$=A$+B$:NEXT 

FORX - 886TO1018:A$=A$+CHR$(PEEK(X» 
:NEXT:OPEN l,l,l,A$:CLOSEl 
Then press RECORD and PLAY on a blank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then press PLAY. 
When READY comes back, enter SYS 886. 

IBM Proofreader Commands 

Since the IBM Proofreader replaces the comput¬ 
er's normal BASIC line editor, it has to include 


many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com¬ 
mands simulated are LIST, LLIST, NEW, FILES, 
SAVE, and LOAD. When listing your program, 
press any key (except Ctrl-Break) to stop the list¬ 
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 
mean yes. 

Two new commands are BASIC and 
CHECK. BASIC exits the Proofreader back to 
IBM BASIC, leaving the Proofreader in memory. 
CHECK works just like LIST, but shows the 
checksums along with the listing. After you have 
typed in a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 

You can now run the program, but you may want 
to resave it to disk. This will shorten it on disk 
and make it load faster, but it can no longer be 
edited with the Proofreader. If you want to con¬ 
vert a program to Proofreader format, save it to 
disk with SAVE "filename",A. 



Atari Proofreader 




















Apple MLX 

Machine Language Entry Program 

Tim Victor, Editorial Programmer 


To make it easier to enter machine 
language programs into your computer 
without typos, COMPUTE! is introduc¬ 
ing its MLX entry program for the 
Apple II series. It's our best MLX yet. 
It runs on the II, 11+, He, and lie, and 
with either DOS 3.3 or ProDOS. 


A machine language (ML) program 
is usually listed as a long series of 
numbers. It's hard to keep your 
place and even harder to avoid mak¬ 
ing mistakes as you type in the list¬ 
ing, since an incorrect line looks 
almost identical to a correct one. To 
make error-free entry easier, COM¬ 
PUTE! generally lists ML programs 
for Commodore and Atari comput¬ 
ers in a format designed to be typed 
in with a utility called "MLX." The 
MLX program uses a checksum sys¬ 
tem to catch typing errors almost as 
soon as they happen. 

This month, COMPUTE! intro¬ 
duces MLX for the Apple II series. 
Apple MLX checks your typing on a 
line-by-line basis. It won't let you 

continue if there's a mistake in a 

line or digit out of sequence. Best of 
all, you don't have to know any¬ 
thing about machine language to 
enter ML programs with MLX. Ap¬ 
ple MLX makes typing ML programs 
almost foolproof. 

Using Apple MLX 

Apple MLX on a disk S °you'll°wan S t to 
use MLX to enter future ML pro¬ 
grams in COMPUTE!). It doesn't mat- 

formatted for°DOS^3.3 or ProDOS. 
Programs entered with Apple MLX, 

formatted with the same operating 


system as Apple MLX itself. 

If you have an Apple lie or lie, 
make sure that the key marked 
CAPS LOCK is in the down posi¬ 
tion. Type RUN. You'll be asked for 
the starting and ending addresses of 
the ML program. These values vary 
for each program, so they're given at 
the beginning of the ML program 
listing and in the program's accom¬ 
panying article. Find them and type 

The next thing you'll see is a 
menu asking you to select a func¬ 
tion. The first is (E)NTER DATA. If 
you're just starting to type in a pro¬ 
gram, pick this. Press the E key, and 
the program asks for the address 
where you want to begin entering 
data. Type the first number in the 
first line of the program listing if 
you're just starting, or the line num¬ 
ber where you left off if you've al¬ 
ready typed in part of a program. Hit 
the RETURN key and begin enter¬ 
ing the data. 

Once you're in Enter mode, Ap¬ 
ple MLX prints the address for each 
program line for you. You then type 

beginning with the first two-digit 
number after the colon (:). Each line 
represents eight bytes and a check¬ 
sum. When you enter a line and hit 
RETURN, Apple MLX recalculates 
the checksum from the eight bytes 

or less than nine numbers, or the 
checksum doesn't exactly match, 
Apple MLX erases the line you just 
entered and prompts you again for 
the same line. 

Invalid Characters Banned 

Apple MLX is fairly flexible about 
how you type in the numbers. You 
can put extra spaces between num- 

compressing a line into 18 key¬ 
presses. Be careful not to put a space 


a number. Apple MLX will read two 
single-digit numbers instead of one 
two-digit number (F 6 means F and 
6, not F6). 

acter with Apple MLX. Only the nu¬ 
merals 0-9 and the letters A-F can 
be typed in. If you press any other 
key (with some exceptions noted be¬ 
low), nothing happens. This safe¬ 
guards against entering extraneous 
characters. Even better, Apple MLX 
checks for transposed characters. If 
you're supposed to type in AO and 
instead enter 0A, Apple MLX will 
catch your mistake. 

Apple MLX also checks to make 
sure you're typing in the right line. 

of the colon) is part of the checksum 
recalculation. If you accidentally 
skip a line and try to enter incorrect 
values, Apple MLX won't let you 
continue. Just make sure you enter 
the correct starting address; if you 
don't, you won't be able to enter any 
of the following lines. Apple MLX 
will stop you. 

Editing Features 

Apple MLX also includes some edit¬ 
ing features. The left- and right- 
arrow keys allow you to back up and 
go forward on the line that you are 
entering, so you can retype data. 
Pressing the CONTROL (CTRL) and 
D keys at the same time ( delete) 
removes the character under the 
cursor, shortening the line by one 
character. Pressing CTRL-I ( insert ) 
puts a space under the cursor and 
shifts the rest of the line to the right, 
making the line one character long¬ 
er. If the cursor is at the right end of 
the line, neither CTRL-D nor CTRL-I 
has any effect. 

When you've entered the entire 
listing (up to the ending address that 
you specified earlier), Apple MLX 













SpeedScript 3.0 

All Machine Language Word Processor For Apple 

Charles Brannon, Program Editor | 

Apple Adaptation By Kevin Martin, Editorial Programmer 







Apple SpeedScript 3.0 Keyboard Map 

Use [CTRLl or |control| with most commends 
Apple lie Keyboard Shown. Apple lle,ll+ keyboard similar 











































































































hard to remember this command, 

pencil editing to signify an insertion. 
Be sure you don't press CTRL-N 
without SHIFT, since CTRL-N is the 
command to clear out {null) the 

Another, more powerful, use of 
this buffer is to move or copy sec- 

from one location in your document 
to another, first erase or delete it 
with CTRL-E or CTRL-D. Then 
move the cursor to where you want 
the text to appear and press CTRL- 
carat. CTRL -carat instantly inserts 
the contents of the buffer at the 
cursor position. If you want to copy 
some text from one part of your 
document to another, just erase or 
delete it with CTRL-E or CTRL-D, 

with CTRL -carat, then move the 
cursor elsewhere and press CTRL- 
carat to restore it again. You can 
retrieve the buffer with CTRL-carat 
as many times as you like. If there is 
no room left in memory for inserting 
the buffer, you'll see the message 
NO ROOM. 

Important: The CTRL-E erase 

mum size V of the buffer ^K^and 
CTRL-E also removes the previous 
contents of the buffer. The buffer is 
also erased with the ERASE ALL 
option of CTRL-E. Keep this in mind 
if there's something in the buffer 
you'd rather keep. If you don't want 
the buffer to be erased, hold down 
the Open Apple key (or precede 
with ESC on the 11+) when you 
press CTRL-E. This preserves the 
buffer contents and adds newly 
erased text to the buffer. 

If you ever need to erase the 
contents of the buffer, press CTRL-N 
{null buffer). 

Search And Replace 

SpeedScript has a Find command 
that searches through your docu- 

phrase. A Replace option lets you 
automatically change one word to 
another throughout the document. 

ESC-CTRL-F or OpAp-CTRL- 
F {find) lets you define a search 
phrase, ESC-CTRL-R or OpAp- 
CTRL-R {replace) lets you define a 
replace phrase, and CTRL-Y is for 

replacing. 
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Searching is a two-step process. 
First you need to tell SpeedScript 

the actual search. Hold down Open 
Apple and press CTRL-F (on the 
Apple II+, press ESC, then CTRL-F). 
The command line prompts FIND:. 
Type in what you'd like to search 
for, the search phrase. If you press 
RETURN alone without typing any¬ 
thing, the Find command is 
canceled. 

When you are ready to search, 
press CTRL-F. SpeedScript looks for 
the next occurrence of the search 
phrase starting from the current cur¬ 
sor position. If you want to hunt 
through the entire document, press 
CTRL-@ twice to move the cursor to 
the very top before beginning the 
search. Each time you press CTRL-F, 
SpeedScript looks for the next occur¬ 
rence of the search phrase and 
places the cursor at the start of the 
phrase. If the search fails, you'll see 
the message NOT FOUND. 

CTRL-R works together with 
CTRL-F. After you've specified the 
search phrase with OpAp-CTRL-F 
or ESC-CTRL-F, press OpAp-CTRL- 
R or ESC-CTRL-R to select the re¬ 
place phrase. (You can press 
RETURN alone at the REPLACE 
WITH: prompt to select a null re¬ 
place phrase. When you hunt and 
replace, this deletes the located 
phrase.) To manually search and re¬ 
place, start by pressing CTRL-F. 
After SpeedScript finds the search 
phrase, press CTRL-R if you want to 
replace the phrase. If you don't want 
to replace the phrase, don't press 
CTRL-R. You are not in a special 
search and replace mode. You're 
free to continue writing at any time. 

CTRL-Y links CTRL-F and 
CTRL-R together (think of the two 
branches of the Y linking together 
Find and Replace). It first asks 
FIND:, then REPLACE:, then auto¬ 
matically searches and replaces 
throughout the document starting at 

There are a few things to watch 

place. First, realize that if you search 
for "the," SpeedScript finds the em¬ 
bedded "the" in words like "there¬ 
fore" and "heathen." If you 
changed all occurrences of "the" to 
"cow," these words would become 
"cowrefore" and "heacown." If you 
want to find a single word, include a 
space as the first character of the 


word, since almost all words are 
preceded by a space. Naturally, if 
you are replacing, you need to in¬ 
phrase, too. P 

Also, SpeedScript distinguishes 
between upper- and lowercase. The 
word "Meldids" does not match 
with "meldids." SpeedScript will not 
find a capitalized word unless you 
capitalize it in the search phrase. To 
cover all bases, you will sometimes 
need to make two passes at replac¬ 
ing a word. Keep these things in 
mind when using CTRL-Y, since 
you don't have a chance to stop a 
linked find and replace. 

Storing Your Document 

To store your text, press CTRL-S. 
You'll see the prompt SAVE:. Type 
in the filename and press RETURN. 
If you need to access a second disk 
drive, precede the filename with 2:. 
This becomes the default drive for 
future disk access. To return to drive 
1, precede the filename with 1:. If 
the filename you specify coincides 
with one already on the disk, the 
existing file will be overwritten by 
the new one. 

CTRL-S always saves the entire 
document. The cursor position with¬ 
in the document is not important. 

When the SAVE is complete, 
SpeedScript reports NO ERRORS if 
all is well, or gives a message like 
DISK FULL if not. Check your DOS 
or BASIC manual for a list of error 
messages and theif causes. 

Press CTRL-C to display the 
disk catalog. The catalog pauses 
when the screen is full, waiting for 
you to press a key to continue. 
When the catalog is finished, press 
RETURN to return to editing. 

Loading A Document 

To recall a previously saved, docu¬ 
ment, press CTRL-L. Answer the 
LOAD: prompt with the filename. 

with 1: or 2: to switch drives. Speed- 
Script loads the file and should dis¬ 
play NO ERRORS. Otherwise, 
SpeedScript reports the error. 

The position of the cursor is im¬ 
portant before loading a file. Docu- 

position, so be sure to press CTRL-@ 
twice or CTRL-E and A (Erase All) to 

unless you want to merge two docu¬ 
ments. When you press CTRL-L to 
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IT'S NOT HOW MUCH YOU PAY. 



IT'S HOW MUCH YOU GET. 


The computer at the top 
has a 64K memory. 

It has the initials I, B, and 
M. And you pay for those 
initials. 

The Commodore 64™ has 
a 64K memory. 

But you don't pay for the 
initials, you just pay for the 
computer. About one third the 
price of the IBM PCjr™ 

The Commodore 64 
also has a typewriter-type 


keyboard with 66 typewriter- 
type keys. (Not rubber chicklet 
keys like the IBM PCjr.) 

It has high resolution 
graphics with 320 x 200 pixel 
resolution, 16 available colors 
and eight 3-dimensional sprites. 

It has 9-octave high fidelity 
sound. 

The Commodore 64 is 
capable of running thousands 
of programs for home and 
office. And if you add a printer 


or color monitor, disk drive and 
a modem—all together it just 
about equals the price of the 
IBM PCjr all alone. With no 
peripherals. 

So you can buy a computer 
for a lot of money. 

Or buy a lot of computer 
for the money. 

COMMODORE 64s. 

IT'S NOT HOW LITTLE IT COSTS, 

IT’S HOW MUCH YOU GET. 
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